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 prod%gﬁg&w% ?BRLT?Q&%%ﬁﬁé@ﬁ%ﬂ@%&%ﬁ@%@%\%@ﬁhe use of

microorganisms have been implementéd or researchéed, 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 valu?gle rg%groblal cells |mm8P|I|zat|on apd.aL{toagr%lutlnatlo of microbial cells were

considered t0 B& STECtve. ?(gr%p ergp(%?t‘éor?\?erﬁﬁonagﬁﬁ%%%%ri’ﬁz% 0 f%%%ﬁqugg ifcI(fiE"t

30immdBilizatiorvtheatigh. eRtidpnment for asgdl suchdads alginicacichentdufacech DNA, 2

microorganism obtained by such method, and a method for culturing such

HCro0Iganism.

Background Art

15 Microorganisms have activity of conversion of substances based on exceilent
catalytic action. Thus, microorganisms have been extensively used in the fields of, for
example, brewing, fermented food production, and wastewater or gas ireaiment.
Recently, production of pharmaceutical products with the wuse of recombinant
‘microorganisms, fermentative production of bioethanol, and synthesis of chemical

20 products with the use of microorganisms have been implemented or researched, and
techniques involving the use of microorganisms are industrially important. However,
production 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
aqueous solutions, which necessitate the separafion of microorganisms from reaction

256 solutions after substances are produced. Microorganisms were mainly separated via
centrifugation or filtration in the past.

In order to facilitate separation and confinuously or repeatedly use valuable
microbial cells, immobilization and autoagglutination of microbial cells were considered
to be effective.  Examples of conventional immobilization techniques include

3¢ immobilization through enfrapment in a gel such as alginic acid and surface

immobilization to allow microorganisms to adsorb on the surfaces of porous carriers.
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immobilization to allow microorganisms to adsorb on the surfaces of porous carriers. However, the
entrapment immobilization method is disadvantageous in that transportation of oxygen and substrates
in gel is often limited in the rate, gel is brittle in mechanical 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 involve accumulation of target microorganisms on a surface, and
the technique merely involves introduction of porous carriers or the like for use in the fields of

wastewalerBipcessing,or envlianmen L aeam Rt s RINs ARNERS RTMANAAS 01
eaona

microorganisms are present, thereby allowing easily-adhering microorganisms1o be carri
surface astzebRryfrRiIPhatlisx iigereaisinbstiatigue teatatiGws imcrabrgahisms of ihterestite iadhere to

a solid sur -one like rding agglutination, a method involving the use of coagulatjng
agents, su(gﬂgg@ag m%%%gggv%igﬁgpﬁﬁr#&g, %8 gﬁx e(?]gssi%weﬁ}eyd ?ﬁ\%&%v@étﬁ%r%@%s g. In
addition; armethbidinebhingistreeniey ifragglntinating eicroeeganigms Dr4ise thereaf has heer

employed..However, therg is no technigue that enables spontaneous agglutination of
o RAEH A o0 Bl BTG e o B RS S GBrAIGHEERS, An

15non-aggfutinating micro

object of the:présentinventionds joprowde mmenas:ier srovidng Qrealancing nepspesificiadhesive
property a d/Oé aytoagglutinating property for a 20 microorganism with weak or without nonspecific
adhesive F?hfp -FE@%P ORI G SSHB R ety SR VIO R e SEAR Ty B laaske Bireditaed in

- isolating aﬁlagpesg&@saggoc}g;%&%ggig@g} a&fgicgggggﬁgis%g}@(yﬁgarﬂm%cifigaﬁ%qgawﬁiggoperty.

They discovered that such gene was the autotransporter adhesin’gene and introduction ereof into
the target PEFREESOIGARRIEhPHVOUTHIE 40118 PrOVEIORSTY Binfidmce At ot nberspiscifictadiegive property

and/n auteagalutinaling Broperty i the targst micoarganism, This has led o the complgfion of the
present invention. Specifically, the present invention includes the following. (13 K méthiod for
providing dreSsHEREI AgEheEpEeific agHushiarbpesylantior B0mgdagglutipatingspebparhider a target
microorganism..GRINRHSIG IR gﬁ&giqg &t@ﬁ%@ et microorganism a DNA enco in totransporter
adhesin from a microori’;ar#s& aving nonspec%ﬁcr:qés gé%v%apr%%%ﬁ§Pr006881n°' % Adtiten
a method involving screening of agglutinating microorganisms for use thereof has baes
employed. However, there is no technique that enables spontaneous agglutination of

15 non-agglutinating microbial cells, and particularly bacteria.

Disclosure of the Invention -

An object of the presem invention is to provide a means for providing or

enhancing nonspecific adhesive property and/or autoagglutinating property for =z
20 microorganism with weak or without nonspecific adhesive property or autoagglutinating
property.

The present inventors have succeeded in isolating an adhesion-associated pene
from a microorganism having nonspecific adhesive property. They discovered that
such gene was the autotransporter adhesin gene and introduction thereof into the target

25 microorganism would lead to provision or enhancement of nonspecific adhesive
property and/or autoagglutinating property for the target microorganism. This has led
to the completion of the present invention.

Specifically, the present invention includes the following.

(1) A method for providing or enhancing nonspecific adhesive property and/or

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

target microorganism 2 DNA encoding autotransporter adhesin from a



(2) The method according to (1), wherein the microorganism having nonspecific adhesive property is a
bacterium of the genus Acinetobacter. - (3) The method according to (1) or (2), wherein the DNA
encoding 5autotransporter adhesin is the following DNA (a), (b), or (c): (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 activity of providing or enhancing nonspecific adhesive property and/or

10autoaggiutinating NP aEy;for A K GOANISH: O mper({f) 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 nonspetic agregihedmrerstipate ) attoasiyl iiin atisgoorepers fordnaicrosrgafism.
() The el e lo 19201 L2 p egen 5 gL croorganism 155  bacteram o
a.

the genus Escherichi 5) The method according to (4), wherein the bacterium of the genus
Escherichia is Eschirichie cailsthed (63<cPhéimgetiiod(accordingy)to ahyraih(1)ie (Biwherainithe DNA

encoding a nsporter adhesin is introduced with the fallowing DNA (a) or (b): 20(a) a DNA
comprgingatt%qﬁi&g%%% e%%‘asd%ﬁ%glgs% gﬁja"\% rl:X g‘%%%%oé?%f (b) a DNA comprising a
nucleotide sequen¢s) havig 808 drimptechomielngitethe:ntclaatidersdgmoa@sshown in SEQ ID
NO: 3. (7) The %tzté ccording to (6), hergin the following DNA (a) or (b) is introduced into the
target microorganiéﬁg: ﬁ‘)@f PRIA %ﬁﬁ]ﬁ?‘%ifﬁ hiRGEGHER LoGne e s & SRBEMRTSEEY B NO: 5; or
(b) a DNA gempristagic nueleeiice seguansahanay 79%or mogahemelagy to ihepicleptide
sequence as shown in SEQ ID NO: 5 and having activity of providing or enhancing nonspecific
adhesive ptOpERy afd/oPHNEHEEIutiTatifBBRpRFy RSP fMicrbrAismproperty  and/or

10 autoagglutinating property for 2 microorganism; or
(c) a DNA consisting of a part of the nucleotide sequence as shown in SEQ ID
NO: 1 and encoding 2 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
15 1is a bacterium of the genus Escherichia.
(5) The method according to (4), wherein the bacterium of the genus
Escherichia is Escher;ichz‘a coli.
(6) The method according to any of (1) to (5), wherein the DNA encoding
autotransporter adhesin is infroduced with the following DNA (a) or {b):
20 (a) 2 DNA comprising the nucleotide sequence as shown in SEQ ID NO: 3; or
(b) 2 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 microorganisn:
25 (2) 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.

39 (8) Also described herein is a microorganism obtained by the method according to any of

(1) to (7), for which nonspecific adhesive property and/or autoagglutinating property have been



30(8) Also described herein is a microorganism obtained by the method according to any of (1) to (7),
for whichprenspeciicagthesive property and/or autoagglutinating property have been provided or
enhanced. (9) A DNA of the following (a), (b), or g): (a) a DNA comprising the nucleotide
sequence as sho(ﬁﬁ%%‘f’lﬁ}?@é@@?wmg (&3) & bMNAESmprising a nucleotide sequence having 70%

or more homology. 10, the Aucigntide-sequsnce aaabown g SEQIR NO; | p8 eRcqeing.a protein

having activity of providing or enhancing nonspecific adhesive property and/or autoaggfutinating
property for a midRocrdaNisreepising(e)raditAdconsisting ohavpagt Bi%thernuctedtitecdegueénce as
shown in BEQ.R- N Land gncading A Rralelahaving geflvity of providing,of enbiancing ponspecific
adhesive property and/or autoagglutinating property for a microorganism. ff microérganism
into whichctiigPNAAcqmaingtg (9)hasesningrodusegetafiwhich nshepegificatiyesivedpsoperty
and/or autoa%%lgiggaggﬁ %prgyer%i%ave been 0p}grovuoled or enhanced. (11) The microorganism

accordlngmfoO , whic &cterium of the genus Eseherichia. (12) The microorganism according to

(11), which is Es¢hesichia‘coltn{k8hA pfateintaf thiedoliotdngda ke tre(e): show{ah BROEIN
comprisingthe amino acid sequence.as, shown in.SEQ ID NO: 2; (b).a protein comprising an
amino aci Se%LPé’r‘i{;SDcfg 0 %r@ﬁ?rﬁgi‘ﬁﬁﬁ@ 50 SRR K Y S Wh FHSEEMD NOSEE{Yeletion,

 substitutiedhdmserigipeetyaddition of-eneon seuer ARG asidsmanddayingactivity of providing or
enhancing nonspecific adhesive property and/or autoag lutinating property for a microorganism; or

(c) a protein conSiSdny BIAPARBIHS MY Loz FEROlOA T 'SE Oy NG O2UsRH having
activity of@reviding:Rinephaneingnenspesificadhesive: IcReEY and/erRUIRssgtinating property for a

microorganism. (14) A method for culturing a microorganism, comprising causing the
microorgBINEHScRbFRIESY8), (10), (11), or (12) to adhere to a carrier and/or aggregate to recover

the microorganism.l) The microorganism according to (10), which is a bacterium of the genus

Escherichia.

(12) The microorganism according to (11), which is Escherichia coli.

(13) A protein of the following (a), (b), or (¢):

(a) a protein comprising the aminol 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

(¢) 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. '

(14) A method for culturing a microorganism, comprising causing the
microorganism according to (8), (10), (11), or (12) to adhere to a carrier and/or
aggregate to recover the microorganism.

In another aspect, the present invention is 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 microorgahism
according 1o the present invention'in the production of chemical products using a microorganism.

The present invention ena_bies provision or enhancement of nonspecific adhesive property

and/or autoagglutinating property for a microorganism with weak or



In another aspect, the present invention is 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 to the
present invention in the production of chemical products using a microorganism. The present invention
enables provision or enhancement of nonspecific adhesive property and/or autoagglutinating property
for a microorganism with weak or without nonspecific adhesive property or autoagglutinating property.

This facilit paration of a microorganism.in the microbial.reaction process and enables efficient
recovery o?&\g[glojg[bi&r{]s%gqﬁgl %?e %Sgﬁdpég%?fﬁ oUs Of ?36%&%%%&% t%lég e%}YSBr?gFf)e%%ﬁil&?S% of the
Drawings sepafigod stiowsithe pesitiomalrelationshippof sequénce-fragments ehialoedtidxample 1.
Fig. 2 shows whole tpe Iilu%fotide .%gergfe determined as a resul%clo%ng and sequencing in
Example 1101 3 sShOWa tha ARG acia SBYL SRRE BIOAS JA T PeatEfyuse the results of

preparation of multiple alignments of each of the signal peptide, the head domain, the neck domain,
and the m m%ﬁ?e-anchor dfc;g;r%in of autotransporter adhesin with ClustalW for sequence comparison.
Fig. 5%5howS the FSSHIRLOR 210V ARYGHEST the sequence of Tol 5-OmpA and 15that of an outer

membrane proteingiavingshemelagy sasreiaal redtignbrsporys e kasults Lf-ontical pigregeapic
observation of morphological changes resulting from introduction of the aadA gene and the

aad,4-ompAEpeten. Fig. 7 shows an electron micrograph of DH5a::aadA that has adhered to a

polyurethane surfage. 20598 shaws @ slirstnumigragaph afiRHR RadA-QmpAPalfigs.adhered

to a o
and sequencing in Example 1.

10 Fig. 3 shows the amino acid sequence of AadA.

Fig. 4 shows the results of preparation of multiple alignments of each of the
signal peptide, the head domain, the neck domain, and the membrane-anchor domain of
autotransporter adhesin with Clustal W for sequence comparison.

Fig. 5 shows the results of a comparison of the sequence of Tol 5-OmpA and

15 that of an outer membrane protein having homology thereto.

Fig. 6 shows the resulis of optical microscopic observation of morphological
changes resulting from introduction of the @ad4 gene and the aadd-ompA opéron.

Fig. 7 shows an electron micrograph of DH5a::aadd that has adhered to a
polyurethane surface.

20 Fig. 8 shows an electron micrograph of DH5a::aadd-ompA that has adhered to a
polyurethane surface.

Fig. 9 shows an electron micrograph of DH5c (WT) that exists on a
polyurethane surface.

Fig. 10 shows photographs of liquid cultures of DHSa:aadd-ompd, DH5a::

25 aadd, and DH5aWT. |

Fig. 11 shows the results of the autoagglutination tests of DHSa::aadd and -

DHSaWT. |

Fig. 12 shows a table summarizing primers used in Example 1.

30 Best Modes for Carrying out the Invention

The method of the present invention comprises introducing a DNA encoding

5



polyurethane surface. Fig. 9 shows an electron micrograph of DH5a (WT) that exists on a
polyurethane surface. Fig. 10 shows photographs of liquid cultures of DH5a::aad4-omp,4;
DH5a:: 25 aadA, and DH5aWT. Fig. 11 shows the results of the autoagglutination tests of
DHb5a::aadil and DH5aWT. Fig. 12 shows a table summarizing primers used in Example 1. 30Best
Modes for Carrying out the Invention The method of the present invention comprises introducing a
DNA encoding autotransporter adhesin from a microorganism having nonspecific adhesive property

(ie. the auialipnsnOrer adherAEnEl A e AGELINEAGAIRTL, (o SRTGRAATENS

microorganisms adhere to certain biotic surfacés (e.g., surface certain ce
thereof) afitt foriwicolgnigsr Hwevegens thedehntimycr oorganiganisaving nonspecific adhesive
property" used in g1e resaett% invention refers to a mic(ri?lggga ism that is caﬁ)able (%f adhzring to any

.. QITIC CNIC  IMLroorganisines 0 certain _hio SRIIACES |.1.C. g0 .
type of biotic or abiotic st acgs, mclluoﬁng iGtic Surfaces of cafriers or the T‘lke, in' addition to certain

types of biotitstafatesrthimeldorganisamtzaving sxrspeetfio dhesiverprogerticcantadhererto, for
examgle, lass, plastic, and metal carrjers. 10Exan%1ples f microorganisms h v.ing nonSé)ecific

adhesive pr%ptg inCHE SN HehtiVe BERtEMS "s%(?ﬁi SRERL b eter 55t bt ],OT'-’é)é honas
bacteria, bsehgtighiafbacterianGaulopadien beatesiaapedithamanas:hacielis, tipemopliltisdeacteria,
Yersinia bacteria, Bartonella bacteria, Neisseria bacteria, and ,Actingbacillus bacteria. In the present
invention, BREHELS AtER s U pARICHR MY Fre ‘fé?“fé%"sﬁé%i‘ﬁ%eekarﬂ 9P riErBBRganism
having nongRe i asthesingREQPerty is Siaiid AXBERhAsEhsRspkel Be This:stain isyeaRablg of

degrading toluene and was isolated from a reactor for off-gas treatment. The strain is deposited at the

InternatioAdPBAIShEOS EFATHE DR SsisHST 85 RestRdsariligtitute of Advanced Industrial Science and

Techpgology, Inconperaied Adminishialiva Aarn oy, (Teukuba20; Feniimkeivt-Inb tigashiclawkuba,
Ibaraki, Jegan) under the Accession Number: FERM P-171388. Nonspecific adhesive property of

microorgaiiéfsieantiE ebafiendd yedh sanekiBiviebedier chatiiinel el utudamg e tagtadhesion
test). Spegifioply.ihe hacterial cellimig auiturg e subieeindin.cantifugation, the.pulbpssypermatant
S bacteria, Yersinia bacteria, Bartonella bacteria, Neisseria bacteria, and Actinobacillus

bacteria. In the present invention, Acinetobacter spp. are particularly preferable.

15 A specific example of a microorganism having nonspecific adhesive property is
strain Acinetobacter sp. Tol 5. This strain is capable of degrading toluene and was
isolated from a reactor for off-gas ireatment. The strain is deposited at the
International Patent Organism Depositary of the National Institute of Advanced
Industrial Science and Technology, Incorporated Administrative Agency {Tsukuba

20 Ceniral 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan) under the Accession Number: FERM
P-17188.

Nonspecific adhesive property of microorganisms can be evaluated by an
adhesion test via crystal vielet staining (the CV adhesion test). ‘Speciﬁcally, the
bacterial cell iiquid culture is subjected to centrifugation, the culture supernatant is

25  removed, an norganic salt medium is added to the cell pellet, the cell suspension is
obtained via ultrasonication, the turbidity (ODgso) 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 well of a 48-well plastic plate, incubation is carried out at an optimal temperature
for the relevant microorganisms for 2 hours, the suspensions are completely removed

30  from the wells using a pipette, the wells are washed with 1 ml of inorganic salt medium,

the plate is air dried, an aqueous solution of 1% aqueous crystal violet solution is added



25 removed, an inorganic salt medium is added to the cell pellet, the cell suspension is obtained via
ultrasonication, the turbidity (OD650) 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 well of a 48-well plastic plate,
incubation is carried out at an optimal temperature for the relevant microorganisms for 2 hours, the
suspensions are completely removed 30from the wells using a pipette, the wells are washed with 1 ml
of inorganic salt medium, the plate is air dried, an aqueous solution of 1% aqueous crystal violet
solution s agded. 9.6yl Incubalion Is,eariad 04t atigom temPeralIe for 1pminuigs, crystal
violet is removed with the Use of & pipette, the wells are washed twice with 1 mf o Inorganic salt
medium, thepiateds airtbltles pdeml of pnorganibesait inediumais: atided tovdétacmthd stairgadibacterial
cells from the inner wall of wells, the c¢ells are.dispersed via 5 ultrasonicatign, a sorbance
(n590) 1o T R A0 Aote oo R LSSt AR MBgD BB AL CRTRGRAN preferably
0.18 or highencanskmena!pcefarabiyn0 Roniigherganbeatevalattedias balingnanspesiic adhesive
property. Autotransporter adhesins are proteins that are reported as adhesive nanofibers of
Grant-ned4 s BACHEAE: ﬁ*}i@ﬁ@a?é B 5 Th{FAEE SBEETHERly WAl ROSERS B0 Stace
molecules;iRbebextracglytar matix pidheste: altrctighit ks diatirerted thatayteftanspareoadhesins
nonspecifically adhere to a variety of solid surfaces. It is said that autotransporter adhesins have

functions SRR AIFRIBHIATILS BAY BAdO%ERG e AdRF t5T8 RINE5 Bnd intercellular propagation.

Autotransporter adhgsing fave2 LoRINRN. oMLY organizatian fed the:Niterminahsignal peptide, the
internal passenger 15domain, and the C-terminal translocator domain).In particular, the C-terminal

translocatoF 4BrsHT EHarkrtEives thisprataikramily IAdsEaRs sorefsahe s Yebitstieh bsdins with an
expqif ackesgthe innesmembians ydhe.Becsysienmswhigh isimediated hy tbe sighal peptide.

Subsequently, the translocator domain is inserted into the outer membrane and the barrel structure is

formed. IriWiet@ndr sre prbiesiferorepaemett padbes traudtiiete utehtuniBeahe dhéFdpisears on
the bacterial cell SHARGE AHIQHRRSPOTELAIRESING &7& divided A1 FRONAETiG apteliaRRRQter

adhesin and trimeric autotransporter adhesins (Shane E. Cotter, Neeraj K. Surana and Joseph W. St
Gement, 2008} THisericautoMansiordivla distinegsibiamilspanepeitpadberstéiase TRENDS in

Microbiol : - locat I ri (0 sin is
considere e B R BERe WS e
transmenmbransénantipdraiie] (Shessnahdtieslraniometnbraing a Heligeslifrolar.a Single-suimdt. In

contrast, if | n.that the translocator, in of trimeri tptrans r.adhesins f a -
thermostg%)%g%%vﬁsof)S%éé}égnt%?ﬁg\aﬁ%%zt gen%%ltser ﬁ%gtr% ra%%#ﬁ;éubuﬁﬁ{é%ﬁg ﬁﬁ? -ggé%%%lis
oligomerized;s3@anckthus Wig) kd-straod e r der it Stmictunetishfermégt flon® Scsytstanitswhlsb,inany

general autotrans grt%adhes'ns h ve intéa oleculﬁrc aperone re ions aLthou%h th[e trirperic
mediate CSignal peptde, uﬁse%u S thc translopator gnfinalnt is msertéd 1o .
autotransporter adhéesin subfamily does not have the ‘¢haperone. In addition, the passengéer domains
of practicdlly alimonemério:auvtotrahsbiterrallkesirs:foim feanabvalenhbonds viithitiesdngeslocator
domgajns faﬁé&h@?ﬁ” QU Ol gt O A AR e OIS R CBR AN B g passenger
domains of all trimeric
Autotransporter adhesins are divided into monomeric autotransporter adhesin and
trimeric autotransporter adhesins (Shane E. Cotter, Neeraj K. Surana and Joseph W. St
Gemelll, 2005, Trimeric autotransporters: a distinct subfamily of Autotransporter
proteins, TRENDS in Microbiology, 13: 199-205). The translocator domain of
25  monomeric autotransporter adhesin is considered to form the § barrel structure, which 1s
a hydrophilic pathway consisting of 14 transmembrane antiparaliel B-sheets and the
transmembrane o helices, from a single subunit. In contrast, it is known that the
transiocator domain of trimeric autotransporter adhesing forms a thermostable and SDS-
resistant trimer in the outer membrane, a subunit having four f-sheets is oligomerized,

30  and thus the 12-stranded B barrel structure is formed from 3 subunits. Also, many

general autotransporter adhesins have intramolecular chaperone regions, although the



5autotransporter 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 (Andreas Roggenkamp, 10 Nikolaus Ackermann,
Christoph A. Jacobi, Konrad Truelzsch, Harald Hoffmann, and Jurgen Heesemann 2003, Molecular
analysis of transport and oligomerization of the Yersinia enterocolitica adhesin YadA. J. Bacteriol. 185:
3735-3744). . In.the present inyention, i i tr enad n.s.pref - Examples of
trimeric augé?}g%gpaglfgete?agla %ré?ﬁsai%% lic e%e%%@e%%ﬁo@i?ggg %eskﬁ%%%dg{%g}%ﬁgééd hesin A)
(El Tahir YhSkuspikdé: 2002in¥ adAyrtioe calijtifAtetedovesni adhesivr iat. all ks Nbicro biol:,
291:209-218), Haemophilus influenzae Hia that caus eningitis (St..Geme.JW 3rd. Cutter D., 2000,
The Haenid) ﬁiﬁﬁ%‘?ﬁﬁesngé% %%%5 Se?gf)ria |%rac§nél&%8 r?ﬁ]ggxléklex%pl[r%ﬁse%f?ﬁgﬁ Pefr\]ﬁ%?r%ﬁh&leg{%ed at the C
terminus asbdudly celliddsoclatedells Baclddaky 482 1600paidn Aggrégatihactef (Abtinobasiltus) 20
actinomycetemcomitans EmaA that causes periodontal di_seases.g\/ﬁn% ﬁF R 2004 Ianti{ication of an
extradelluBFRIERPSP priste %ﬁ%’ésﬂﬁ???ﬁé&@vﬁ%ﬁﬁ%ﬁ%& RGN ELIEH o ARTNOBRAIGE!
actinomycgierpseritans: loeepliagan, Microbiology. 150, 2677-2688), Moraxella catarrhalis UpsAl and
A2 that are major ?athogens of respiratory infections (Lafontaine ER, g}?@e L.D, Aebi C, Lgltimer JL,

McCracken GH Jrl DB RERTENSPOGE! GHs T pnt Prstatcshar d e UESAE PrStein
mediate agheense dhMavaxellasatonbalisie uman anithelial GalisiRitas b Racterel (82:

1364-73), Bartonella henselae BadA that causes cat-scratch diseases (Riess T, Andersson SG, Lupas

A, Schalleformss éh&REFACIK PHE PV SHHE IOV A ZRSHETEE B ERAH Y LiAdIBE LS HR SEHRERIP N ordheim

A, Agtenrigth B, Kempt i, 004, B8HeNela3080hesin & mediaiesa Prearuiogenisoskeell
response. J. Exp. Med., 200: 1267-78), Neisseria meningitides (meningococci) NadA (Capecchi B,

Adu-Bobidvie®i Keasstens, 26echaleanbmigiahi N PAJHEISRORARSuBI FerPEiZation AfdA%s. 2005,
Neisseria meningitidis,Nagvs adieudnvasin WRcharemetes pagierial gdhesion to and penetration

into human epithelial cells, Mot. Microbiol., 55: 687-98), and phytopathogenic bacteria; i.e.,
Xunthomonas ory¥e XedREReN SKVRajeshwalnRtis Shipirrnsosisati adYesizo0p, Areferable.

high molesiar¥elab st pepiang. RLotein, af XA hamanas ofyzae div. s SRl similarty to

non-fimbri esins of animal pathogenic bacteria and is required for optimum virulence, Mol

Micrabiol. (¥6d637aFjra adhEsiamblestdf prbferdblélautotrabispapier. aafh%mémmmdéfaq@ﬁé@ein
Comp“s'”Q/tpen%“é@%e%ﬁ{drﬁ‘?ﬂ‘?%ﬂ&& ﬁ%&@%ﬂ 193 ERol 1'§5?ifzzaé'ﬂgﬁz%?'WL@%&Q&%&%@PWW 10

equivalent thereto. The t&rm proteins that are functionally equivalent” refers'to proteins having
biological emt&iochenica (Snclionsdiiivade fittethDse26thelroféassopmdtisie teezrniteracid
seduence 5, SQuP N AR ARROS I SKIMP & ALALTIEHR. (1B 17 Toetenalis pauivegnt (o the
protein comprising the amino acid sequence as shown in (3 I . 2'is a protein comprising an
amino aciddéquencéatietiveld frBavitGche ahiitio &bicbsEbentezeszstibunicn SEQIHDINGI2shy

deletign, subsitution, Insertion, oraddlion of one.or several aming.acide aqe having oty of
proviting 8F €RAEREHY FB1ESECific athesiVe propertyandlor autoagglutinating property for &
microorgahismi ficdticthesfexanpleris hupsotaintdengsistiiy aflhepar dhthd aminchaciddegaethee as

shown in SEQID.NSr 2,and paving acivity of providing, orenhiancng aensaesiiis adhesiys,,
2677-2688), Moraxella catarrhalis UpsAl and A2 that are major pathogens of
respiratory infections (Lafontaine ER, Cope LD, Aebi C, Latimer JL, McCracken GH Jr,

25 Hansen EJ. 2000, The UspAl protein and a second type of UspA2 protein mediate
acdherence of Moraxella catarrhalis to human epithelial cells in vitro, J. Bacteriol., 182:

1364-73), Bartonella henselae BadA that causes cat-scratch diseases (Riess T,
Andersson SG, Lupas A, Schaller M, Schifer A, 'Kyme P, Martin J, Wilzlein JH, Ehehalt

U, Lindroos H, Schirle M, Nordheim A, Autenrieth IB, Kempf VA., 2004, Barfonella

30  adhesin a mediates a proangiogenic host cell response. J. Exp. Med., 200: 1267-78),
Neisseria meningitides (meningococrci) NadA (Capecchi B, Adu-Bobie ], Di Marcello I,
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20 property and/or autoagglutinating property for a microorganism; that is, a deficient protein
comprising an amino acid sequence derived from the amino acid sequence as shown in SEQ ID NO: 2
by deletion of one or several regions comprising several tens to several hundreds, and optionally
1,000 or more, continuous amino acid residues and maintaining the activity of providing or enhancing
nonspecific adhesive property and/or 25autoagglutinating property for a microorganism. Deletion,
substitution, insertion, or addition of one or several amino acids can be performed by modifying the
sequence of DNA encoding the protein of interest (e.q., the hucleptide sequen aqwn in SEQ ID
NG 1) by &SI o e e A ae S Be e oo (S0l G001 NEGE Acias
Res., 10, 6448:6508is 1984 30Sigderehaing.elamindiagidsrepnrstiuting prateinghésiyninterag of
hydrophobic properties, electric charge, size, and gther conditions. Nevertheless, several highly
conserved%ﬁ%ﬂ%ﬂip%%tvé@%aﬁmi%tgé}ba}es‘fﬁﬁés AEOkn oM B I enpiricAHadiE or 4€a result
of physicoghemisahmearunement; in which e highly conseeved delationshins meadmitiat the side
chains would not substantially influence the three-dimensional structure of the entire protein (also
referréd to%@rana:owoﬁw&ﬁo%’v}; EiHpI8s B maderk ebrsd AR BSL JRR NGRS bBINEE Hhfferent

amino acidgesigyes inclide substigsions betwaenaminc:addssiahasalysine Gy ) padipwline (Pro);
glycine and alanine (Ala) or valine (Val); leucine (Leu) and isoleucine (lle); glutamic acid (Glu) and

glutamine peti) geiwisdrtictaticpA dp Y endrad par agine (nshycegaesind o yayane thréondd (i)
threonine and serige (261). 00 AIRNIAC, AR YSRGS (YRR ALGINNG (M) 2 THR. 10BMING: afid

substitution is preferably conservative. The protein comprising the amino acid sequence as

shown in SEQUBINGcRlisairnesic sutbransipobleradhesiy @om]drmqa@ia%t@ﬁhhrmﬁwémﬁéad _
domain, ° 088 ﬁgmwer%tgta'kﬁ%n%% a%%%eﬁﬂsmH&%nﬁ@%Q@{;Qnge'%%LMe&mm&agl%rnmat'on

preferably maintains such domain structuré. In the amino acid sequence as shown in 15 SEQ ID NO:
2, the signptqdejmtideeorzdspbrgsaloaarhiro dsitischioi®t tiheshandvdbmainsvereeshtrdnm@amino acids
108 to 269 and amino,acids 2997 tq 3148, the neck domai rFespeNd4o amin %]lg to 319
and aminocggllggilﬁé[ 8§M?t %astsé?lﬂu (1)1%61%5%8”\%8&“ t g@nﬁ%ﬂaé‘ds 6(%0g ; g%%gﬁ%l amino
acids 317 3tot8h3haandfthetmentilyrane erichioodbmpinteorresppnsisgdianimonacidsi3s88ea:8630.
20The term "several" ally.2 to 1Q, preferably. 2 to 5, and more preferably 2 to.3. Functionally
ccuivalontBrEITS DS A DL Aoy A i A R s hhign
homalogy'trefensio usidadtyy O eoismboeyprefBFpIB8% :df myodelemare gotefienabiy J@%6tomore,

o o : : .
further preferably 95 /Igc#or more, and énost refera%l}é)dgﬁ/o.or mare, hor¥o(lf 1Cﬁor |dent1|ﬁ¥2 at the amino

acid level, 55 CHHR NG S ProtsM B SHEE RS0 ABARTSTIRS SR Aok SaqUihee 23 in SEQ

ID NO: 2, asegueiite afizeieratanstio sel/eralituagdsbdsnedntinpoysaynioo acidsihateainhe deleted
from the sequence of SEQ ID NO: 2 is preferably a.sequence.corresponding to either of or both the
& ST Bt Pt dOu I

stalk domdih SPOIIRE Ab AP HERTAIR BIHS Rltle GO RS NGRR3R STty thereof
may be delgtegdnthed0afoirmpationestdomaistspaslrtian of the:entire regiepdiiio thithdiead domain
B S ey Sadiar Seanea g ey o iy BoPians RHRZ700) or
protein comprising an amino acid sequence derived from the amino acid sequence as
shown in SEQ ID NO: 2 by deletion of one or several regions comprising several tens to
several hundreds, and optionally 1,000 or more, continuous amino acid residues and
maintaining the activity of providing or enhancing nonspecific adhesive property and/or
25  autoaggiutinating property for a microorganism.
Deletion, substitution, insertion, or addition of one or several amino acids can
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-directed mutagenesis (Zoller et al., Nucleic Acids Res., 10, 6478-6500, 1982).

30 Side chains of amino acids constituting proteins vary in terms of hydrophobic

properties, electric charge, size, and other conditions. Nevertheless, several highly

G



the entire region from the head domain to the stalk domain that is located more closely to the carboxyl
terminus (i.e., positions 2997 to 3537) is more preferable. Further preferably, a plurality of repeated
regions observed in the stalk domain are deleted such that each region appears only once without
repetition. Most preferably, any one of the plurality of repeated regions observed in the stalk domain is
deleted. Examples of a preferable autotransporter adhesin gene (i.e., a DNA encoding
autotransporter adhesin) include DNA comprising the nucleotide sequence as shown in SEQ ID NO: 1

and DNA thatds-{nclionally-epavalentiharsin, Anexamale afONsHhalis acionalaguivalent to
DNA comprising the nucleotide sequence as shown in 10 SEQ ID NO: 1 is DNA comprising a

nucleotide et tRsHEOR MAYRICPODS BB GRE AprETaIBly IBOdH ot Fh@kégh%r@m@wé_wﬁlm@pmore,
further prefgrably 9370t 'Ea%fee@Q@é&%ﬁéﬁ%@@%ﬁ%gﬂw%ﬁd&%@y'&%@e@gﬂm%&@e

nucleotide sequence as shown in : 1 and encoding a protein having activity of providing or
enhancingstrxagpecific tdhesive proprenty znel/otfamehdylatinating Propetpfoy.a Bxanictevrganism.
Another example is 8 BN Oridging under siringent sandilians,io 8 ONAcompdsioo g ygleotide
sequence complementary to the nucleotide sequence as shown in SEQ - 1'and encoding a

protein havirigtactiitys dfeprevidingion enkEnaing aogspecHi¢EdhesiVeplopeffrapdiorine and
autoagglutinatin erty far a microqrganism. A further example is a DNA consisti a part of the
nucleotidegéﬁlé%%ﬁé% eoggéh%evﬁ%bgﬁ 1}}5%1%%1“1 Sé)ﬁ%%c meg(cii&ifr: Dlel}{r?ﬁlé(\:/i%{ﬁ a%%\l%@a(‘){)fﬁproviding
or enhancigigaafisp€cific) aghesileapio fary)and/ akpaitoage (Utnatingsprepaity o radnictoaiganism;
that is, a DNA of a deficient gene comprising a nucleotide sequence derived from thcr nucleotide
oquence SLROTIT T S ST RB) ABRAGG T8 S Fep e B AG oniibus
nucleatides;pirseyvamtienstaisevert humdredse2pangoptionally 1,000 or more, and encoding a
protein that maintains the activity of providing or enhancing nonspecific adhesive property and/or
autoagglutinating preperf 38t SCRRISHIG LRI Ay rEEMERHGER SN B IShetiichSbrid is

formed, butaReRspeeiiaRyeHd s ARt fermedpHylddizationmayheccarried Ouosnder lw=ek high
stringency 30conditions, with high stringency conditions being preferable. Under low stringency

conditions AR ZaBEHS RMBTe NSy AVASTG R ADERGS S9MElIe AhRYS: R ED SN HERBrably at

50C in 5 x Rg&A9 QLAY RSaior examepdes high shinganey £aRditons:dyRIidizalioms
followed by washing at 65C in 0.1 x SSC and 0.1% SDS, for example. A mutation of a nucleotide

sequéhce préfetRON I irfiridead dnlin S HoEEme Bl e BhRBIAg ddignta peotidicthdameisiain, a

neck domqﬂ&w@slg@!h domain.argia MgmraReanchaiLAckBRIN 2by the NUdgotideseRURRCEARS Shown
in SEQ ID NO: 1, the signal peptide corresponds to nucleotides 1 to 171, the head domains

correspon§a Hlerb it e513PP 26.60774ne Aldleptduaipogyits 9444 tthaélneekldortidindeptiespond to
nucleotides 886.10,2b { Angd ausieofides $t4a tofkal Gathe;sialk dermaing ¢9rigspend P ucleotides

1216 to 8898 and nucleotides 9517 to 10611, and the membrane anchor domain corresponds to
nucleotidesn¢dI2RanoBg0domaiTepicerRiny G D NA B ASISHRG DY £t Gf the nucleotide sequence as

showgy,in SEQ ID Ng: 1.8.5equence-ofseyeraldens,toseyeral ndreds contigugus, pyclggtides that
can be deleted from the sequence of SEQ ID NO: 1’is preferably a sequénce
preferably 2 to 3. Functionally equivalent proteins usualily have high homology at the
amino acid sequence level. The term "high homology” refers to usually 70% or more,
preferably 80% or more, more preferably 90% or more, further preferably 95% or more,
and most preferably 99% or more homology (or identity) at the amino acid level.

25 Conceming a protein consisting of a part of the amino acid sequence as shown
in SEQ ID NO: 2, a sequence of several tens to several hundreds continuous amino acids
that can be deleted from the sequence of SEQ ID NO: 2 is preferably a sequence
corresponding to either of or both the stalk domains, either of the head domains, or
either of the neck domains, and one or a plurality thereof may be deleted. In the

30  aforementioned domains, deletion of the entire region from the head domain to the stalk

domain that is iocated more closely to the amino terminus (i.e., positions 108 to 2966) or
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15 encoding either of or both the stalk domains, either of the head domains, or either of the neck
domains, and one or a plurality thereof In the aforementioned domains, deletion of the region encoding
the entire region from the head domain to the stalk domain that is located more closely to the amino
terminus (i.e., nucleotide positions 322 to 8898) or the region encoding the entire region from the head
domain to the stalk domain that is 20 located more closely to the carboxyl terminus (i.e., nucleotide
positions 8989 to 10611) is more preferable. Further preferably, a plurality of repeated regions
observed ip.the coding segion qf. necstpllc doman are deietedliniaush 8 mannes hateah sgaion
appears onﬁ/ once without repetition. ost pré]fera y, any one of the p}urallty 0 repeateé rgglons
observedin the cachogyegianiofithé.stalkedaimainisvéletedt Y5By intoodysinigraiDNA Badeding

autotransporter adhesin with a DNA of the nucleotide sequence as shown in SEQ, ID NQO: 3,into a
carget TSGR OB RAR S TR Bp S Av el At NG B QBRI i targe
microorganigreean-fgithes e dreprdvesh dd NAUeE ihesputieoiideMesuerter s ghownir SEQeID NO: 3
has homology with the OmpA gene of the outer membrane protein of Acinetobacter bacteria, 30and it
thus EncolfdEAH 85@9?&%5?&1@@%?&%{63 geie ﬁﬁﬂ&fémaﬂ%a&ﬁ}s% t to DNA comprising the

nucleotide sequense BRI IRSeA N By be inteckicatn Al example DfdabiAithat is
functionally equivalent to DNA comprising the nucleatide sequence as shown in SEQ ID NO: 3 is DNA

comprisingF4PHEREOEHE adbidnbiHadH G DEYS BRRIGTBILIRISTEEISPHSS: GARTEFE, InthAtdte preferably
98% or morshamRiogy e RUCieqlide SaaHERaeAsehomehinRRR ID NP3 Apethersxample is

DNA 5 hybridizing under stringent conditions to DNA comprising a nucleotide sequence
complemétraiy fenrdorabieste deatihEBVds SHBRASIHSRO 1BrNeidE sequepst giseffdoifprising a

DNA encadipg aytayranspagenaghesin deriugd from.a.migEoodaniam having nenspecific,adhesive

property may be introduced into a target microorganism. For example, DNA comprising the nucleotide

sequenceras sldhnSH 10 SEG I DNOPE: iy e trodusetrinty thes Rigetabic Doryanisaitso that
DNA enC%%?%@9&(}5{@@%@&5}%@9%@%@9&&@9%{9{1 6 PHIGE RRRARS: RQieIn &2 be

introduced Into the target microorganism. An operon that is functionally equivalent to the above operon
may be inshoduced. Ah@xHEMpPi& ofla fudctivprdiyequivadéeino payorgienvepyedn moniphsingt DNA

comprisin leoti e C i. % 0or kD % 0 referably
90% or marL I her BrEREray Lo e A ey ot R ety B the
nucleotiderseguesrsd s shaongtliar SEQIENC: BRAdhvavidyiagtivigeot progidingeod éninariciag

nonspecifj hesive_ property and/or a lutinating. property for,a hQst micrQorganism. Target
croora e s A e s e, b
not particularynlimitédtQ, Michiorghnischs:wnditilimeak gretitho bamonspetificyadiiesiveiphoperty and/or
autoagglutinating property. Exam Ags include; bacteria of the genus Escherichia, such as Escherichia
colt. bactSHLSHG QR A et attte. SioR LS adles S IR B B0 e gence
Ralston/apsusivgsRatstonda futhephanbadteia ofhergenussBseuddmenaspiubh ascRbtide
Pseydomonas putida and Pseg as. lluorescens; bacteria of the genus, Aeromonas, such as
rorchhon S URAE AT BrTHG oD Al CHR EREeBach o AT A IS ARG in o the
genus Xasthemhaneisesuohmsckanthoneeinas mapypestrisd/or aBy4dpgtodugiing apRi¥érgnceding

autotransparter adhesin into a targ icrgorganism through transfarmation, a microorganism for
which n oﬁEEéEﬁF@%{Bﬁ@suaéat 18, & f‘)ﬂ o? a c%rg(:lent geng comprising a nucﬁaotige seduence

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
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30property and/or autoagglutinating property have been provided or enhanced can be obtained.
Typically, a DNA encoding autotransporter adhesin is 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 property have been
provided or enhanced. Specifically, multiple copies of the aforementioned DNA may be introduced into
the host microorganism, such 5 DNA may be ligated under the control of a constitutive expression
promoter, or such DN be ligat nder | of a promater in inducible enzyme systems, to
produce a%eli oagllga%?sgrﬁ%rlvr\}/hélcﬁ rglgr(?s68%if@%ﬁ%@ﬁ&lﬂoé)}éar@pg{ﬁd/é;@l?{o%%ﬁu %alyﬁﬁacﬁroperty
have been-pravided, oryeniencad Ehi Bamel applieslima easé69a which a BNA @nicoditgIbe outer
membrane, protein is introduced with a DNA 10 encoding autotransporter adhesin and to a case in
which an EBié%ﬁlﬁB prising a DNA encoding autotransporter adhesin is introduced. At the outset,
DNA of interest is ligatedo:2 yeeatentd-pirRareasrce mhinamtvesinintdiathe deatin soplage, cosmid,
artificial chromosome, or plasmid vector that can autonomously replicate in a hqgst cell can be used.

WherPa pla&hiie i@htrodifddd PRSI & dmBNBaB o BRcExHresdn TSR Rxaithfe, a vector

must be capabieatamtanaraeusieplicating inddiesk WichnsNacessAtyifos CQNSirurting, sHeh
expression cassette (e.g., E. colil), but a vector is not necessarily capable of autonomous replication in

a host into WA HPETS EX preESHP Pas et aptESnirdautEl (1% . hergedRpAtS) CRE SRR réRombinant
vector, for.gxamplesasshutiieyecion thatis gesiane te, beusedin . RQrpHaRRA¥RBSIHREES can also

be used. Examples of plasmids include E. coil-derived plasmids (e.g., pET21a(+), pET32a(+),

PET39b(+NusEridp{-93 DT 23 71 apd) npEratidas PARKe 2 80 pie atk goresias cpuespend joc | 8,

and pl/C19) Bagillus sypiiligrdarived plaspids{&.9-0pUB 11 and pIRPIn¥egshAzEved plasmids (e.g.,
YEp13, YEp24, and YCp50), plasmids 25 for the yeast Pichia pastoris (e.g., pPICZ, pPICZa, pHIL-D2,

pPIC3.5, pldtha81¢pRIgonIPICEupBARIES éli'ﬁ@r«@, b@ﬂ@és_K, pA0815, and pFLD), and k phages such
as phage DNA <e-@m£<c%%g19 BRAP AR adcition, animak VLS Vet SUAIASVACGINRY S

vectors, and insect virus vectors, such as baculovirus vectors, can be used. Further, a commercially

available d8fingviélor] sacitaspCRA-TORPERemairbwe vied fondroinep B0amelsatjsesiciags In order

to insert DNA into a vegtor, putified DNA is first ¢l i d iction and
inserted initlgjéa ?%%t??(e:tigﬁ%ﬁ@yrﬁ%@%it@%’?éﬁfﬁgﬁ%e 8?‘@9@(" P Mo b f&%igg SEEARE

ticloning sité of an adequaté vector DNA to ligate DNA of
interest to ¢hendeggoritFor efkantpld, DNAadf terasscaithse sitithésizéddnyaansonvetitionaf tbehnique.

For the pur of incorparating such DNA. iniQ a vector, the DNA m .bg gr@glifgﬁg Vi RGR with
primers, 5 %cqﬂ%ﬁ(fwgtl?ﬁéar%fﬁ égn?rc%%%iﬁs%g the & e?av?lraé %%ltgg(\)l\salt]ﬁ%}égq%ate 1r%strlsét%ne’gnlzlymes at

both endsoPBRegiditions diang be addquatelyrdéternind:by doperson shkillsdlindtmart that is
located more closely to the amino terminus (i.e., nucleotide positions 322 to 8898) or the
region encoding the entire region from the head domain to the stalk domain that is

20 located more closely to the carboxyl terminus (i.e., nucleotide positions 8989 to 10611)
is more preferable. Further preferably, a plurality of repeated regions observed in the
coding region of the stalk domain are deleted in such a manner that each region appears
only once without repetition. Most preferably, any one of the plurality of repeated
regions observed in the coding region of the stalk domain is deleted.

25 By introducing a DNA encoding autotransporter adhesin with a DNA of the
nucleotide sequence as shown in SEQ ID NO: 3 into a target microorganism, nonspecific
adhesive property and/or autoagglutinating property of the target microorganism can
further be improved. DNA of the nucleotide sequence as shown in SEQ ID NO: 3 has
homology with the OmpA gene of the outer membrane protein of Acineiobacter bacteria,

30 and it thus encodes the outer membrane protein. A gene functionally equivalent to

DNA comprising the nucleotide sequence as shown in SEQ ID NO: 3 may be introduced.
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In addition to a promoter and DNA of the present invention, a cis element such as an enhancer, a
splicing signal, a poly A addition signal, a selection marker, 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, drug-resistant markers, such as kanamycin,
ampicillin, tetracycline, and chloramphenicol, and 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 in accordance with host microorganisms.
i VS o s e B e s E RS
promoterssgaichecuseehd-AdgiNTn A Promolar CONRIising e puciaclidridequgnaeahsthiown in SEQ
ID NO: 28 argd a promoter that is funé:tionally equivalent thereto, such as a promoter comprising a
nucleotide?Set RERBE At S0% S Y SFErcAbROSoR SISO, Hhd FomETd BRAIEBIP 98% o

more homglogy1adhiedBuslgatide:Seeusnes: amshewn Ip SEQ 1B NQAn2g:Gas.hepreferably ased.
In order to Iigg.te'a. DNA fragment to a vector fragment, a known DNA ligase is used. The DNA
fragment i8:3nieaIRe terdrs VEERACRAGIPRHEFBR0INe &PV NigaIBR 1 e pait AoiidimBiNaRR S ctor .

Preferably, 4, recambinantveetahaenRe obiained by seperfosmingigation reaction with the use of
a commercially available ligation kit, such as Ligation High (TOYOBO Co., Ltd.) under the indicated

conditions. Ra&sombinareDNAsisen i ésanenddnsgruionimesprgtticuihPORIw the fiesn described
in, for example, SamRrRok !l MolaeularClaning 2ndedy, 479,58, rolck Shring Harbor Lab.

Press, 1989 an ort Protocols In Molecular Biology, 30Edition, A Compendium of Methods
from CurrentcRrotgocksin MolecunBinl 6§y AJormpniieg &hgonsléntidmagdberemploykelvn in

Accarding %cci],}t@e btained.vector m e ified.via.the boi t I .method, or
the %ggne%%%za métﬁglcﬁyorg%vllﬂwrﬁﬁ%(ﬂesﬁgy%P c%%rérjlqn%g%cﬁa{lﬁ;/%%ﬁ adg}-g%’ltt%%db%%g§ fobr% tﬁ%%%}n ples of
such methondstrEnspoerthalizegior mdy D& dorcendiatedthvia aureans suchnas pthiano| precipitation or

polyethylelr}l%_gl %%Idslgr[gq[ |t;E1t|on A recombin rht vector may .kgeflntroduci?d into atargF

: ( t
microorganism by any me oér%Ehn&hctr%%r feuiar limi atic(’)l?ﬁrg}(amp es Lllﬁlgfﬁo eaayrﬁgtlﬁggl?ﬁlvo?ving the

use of calchembons,glectnopayatiom @mndhtipdfe ctiorexArtnaiesiormied aniicrady gapism campeising DNA of
Interest Rt gr? (S)Séz?g;[legovr\glt)r%ising DNA comprising a nucleotide sequence having 70% or more,
15 preferably 80% or more, more preferably 90% or more, further preferably 95% or more,
and most preferably 98% 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.
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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10 the aid of a marker gene in the recombinant vector. For example, a transformed microorganism of
interest can be selected by forming colonies on an LB agar medium plate comprising antibiotics such
as ampicillin or kanamycin. In order to verify whether or not a cloned host microorganism has been
transformed by a recombinant vector, a sample from the microorganism may be subjected to
verification of 15 amplification of the insert via PCR or sequence analysis by the dideoxy method
using a sequencer. In addition to the introduction of an autonomously replicable plasmid, chromosomal

integration may be carried out by positioning a region homologous tq th chr%nl% %hg ina
vector to ﬁﬁ‘f@é’ ﬁ%m%ltoaé%%sn}ieccggﬁ inatio ,‘ﬁﬁ’ea}gﬁ)ﬁtm foc uoé%bn%%%tésrg%atnaeﬁe. §0 e Sgl{}tained
transgenic/migioosganigioeis cuttimed ipaaisedicnmvidy cmethge dHat isdterimeoptypised fodaulture of

the target microorganism. A natural or synthetic medium may e used fog, culturing the transgenic
ictoongaR L ARBLr R OFf T B HEGE SUEN S o P b, pOUAE hat 2L Fedium
comprises:6aIB0Rf 30U rRs: NiF0RanSDIN ces.ain brganickaltd, iandtirehike assiiableshy sheh
microorganism 25 and such medium can efficiently culture the transgenic microorganism. Specific
examples IHuidBMPnbaiFH, Wiees méo‘?BFﬁfcgé" GRIFTEE SR SHIERPBISEh hetitim, meat

extract megiuR 2 Bdneditin 2R Mediimonnd PBA M@ inducihRY-assinlapie-aarbon
compounds can be used as carbon sources. Examples of carbon compounds that can be used

include: s&BEABERIeS SUBKCEROGEIBEER: oIy ol B8R USERFERFin; MIBEHSR sBEPE etRaiSI; and

organic acjdg, skoh@sPHHVIGACH, SUceinisacidondgitsic agidnday NitTageRcompaURds,can be used
as nitrogen sources. Examples thereof that can be used include peptone, meat extract, yeast extract,

casein hy@fsR/satehish ke extrdtrsiloy BEarCaKE Ak PETTes JHEREK tetHlatiieAand
ammgnia or 2 st heraeig.aAdition RPPsRAaLE . carkonaten Saltsof sifate . magassiumsealcium,

potassium, iron, manganese, and zinc, given amino acids, given 5 vitamins, antifoaming agents, or
the like mapdsdingenh adtmnelingTosnbesinFuriereeihducer of protein expression, such as

isopropyl- D-thiogglagianyanpsisie amane-ddRc oA Ml Laet g faerftoombilhygenera.

culture is conducted under aerobic conditions, such as shake culture or-aeration and agitation culture
conditionsyattprefetalie0G 1 G0y mgre raferalsiiiidal obr@rorandrpiaicuidripgeaférably 15C to

37C. DU“ancg&ééfﬁo&bo%ﬁgy}%g;ﬁéa@n? neduin eag.bg adegtiatehy ehanged, pioided halg host can

grow therein and the activ autotransporter adhesin is not deteriorat e pH Is preferably
between abbut4lnd®sdine pHalevabisadjustesselith the asenolarrinortanicust begeaviebdeief, an
alkaline solution, or the like. If necessary, anfibiptics such ampicillin or tetracycline may be added
to the mecﬂ%t%nganr?ﬁgs {8 ¢ tborré.m 4 E%%ii‘s‘f}%cr%i%%ronorggsn%n]fgor v(\%lgcﬁuno%épem ic a%%esﬁe property
and/or autoaggiutiratind propertyyhavetieems providedssndyhaapebtt: e b obtaine dsNeagpacific

adhesive proijggtéﬁof the Lesllljlttgfr%gemicroor anism.can be.evaluated by the aforem .edgghesion

can d h tic
test via crf/%tal Vio é?%%é?’nllr?g { e Q/reésalr?es%ﬁs%set)l,sa%c}j 6261%8@38%%ﬁat?n‘éeﬁ?ggS%@ can be

evaluated sndhectallabing marner, ffor exampple a Shetificathtpthtbhdiastéeialzoell ligbie ciddure i5
cent;%uged, }he cgtjlture jg}p%rig%%%é ge&goa/ed, inorganic salt medium is added to the cell pellet, the

cell speﬁ%fbr?l? SBEAEE rasonlcaﬁoh, the turbidity (OD560) of the cell suspension is adjusted

to a constant levePxith gl saediumiasnttithimnOme50Aalug sl eéfind dpds: thiel snitta O DEBI AU,
pET32a(+), pET39b(+), 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
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25 The cell suspension in a glass centrifuge tube is allowed to stand at room temperature, resulting in
the sedimentation of aggregated cells, and changes over time in the OD560 values in the supernatant
are assayed. A microorganism exhibiting a decrease in the 0D660 value relative to the initial OD650
value of 10% or more, preferably 15% or more, and more preferably 20% or more can be evaluated as
having autoagglutinating property. 30The resulting microorganisms are cultured, and bacteria or cells
are then disrupted by a known technique, such as a mechanical technique, an enzymatic technique

involving th% use of !é/stqz yme, or chemic ll?ro E("agssin with £.9a surfactnallgt..'tléhgshii%?tﬁatps]lgorter
adhesin pr% SHE Cal BETESRAEYY ™ &S rESENTIN AR EON BAR b E GiracHy applie within e

conventionatdermentdtigiaindusiiy: ADoK wakiteatccaiireot. inadditionhihe @resenFinventioslds very 5
effective for biomass energy productign and green biotechnology involving the use of microbjal cells.
In particuldr. 1t 1sde8ffARE ‘E%Bﬁﬁfﬂﬁ%ﬁ%ﬁﬂg‘%ﬁ SPEH%}BWE‘?%%EHi@é&FproE‘EFcfEeaP}BWE% ;
Provision qrefhangamentioinonspecticadahiesivaepery sodiaprateagdivtimating property for a
microorganism leads to immobilization or aggregation of cells of the microorganisms, which directly

leads fo profBLBH HrA ESHOEHEFOMEHRGEHEY LAty 48R EE A IS IRt TFSMRE devEIBB Rt of the

aforementigmdemUstﬁ@ﬁ E@fﬂﬁ@% &Xap B@e&ﬁﬁ&?'ﬁ%@&ﬁiﬂ@@@?%%5@&'&%19}}1@&%91 gengt 151-1.
Preparation of the less-adhesive mutant Ti and primers used for inverse PCR In order to analyze

an adhesion-associafstd Gere dramrpiistobitie dpostheiPret s, 18Ee0HaRe8iGE §lEATHS Welte
produced \Q@Jﬁ@gﬁéﬂc%ﬁras%?%%@ggfgﬁe&pB% AV RIERAIRERA! 5 WiABg SUAID) asihgseeipient

cells were conjugated with 1 strain"having transposon vector as the donor cells at 28C for

22 to 24 hdirdIn20BERIHAAIRE Q@Qf@rlm@j onteerkibelimnay dontiipieg %F{hé_n'écaﬁ@itéﬂ_r‘édwii@ié, and the
obtained cglls were subjegted e.an.adhesion.iestfs aLesult sryaial SHRins.exhibiing Jesg adhesive

property were obtained. Genomic DNAs thereof were obtained and treated with the Hindlll réstriction
enzyme, adthSoethsemt hybrigkeation was carded banansingithe rospiltalhits, as trapfates.andind

DIG-labeled (61455, 10Pe. A3 Aeaul a1, 2D JNCNSIYe bRNG was delagled. a1 Araad 5 tidn one

strain, and this strain' was designated ss-adhesive strain, e surface structure of the Ti
strain was @lgsgns crvmidehan efelctraniimicroscope, and it was found to lack appendages (i.e., cell

\S;:gface ProJectiong); 1 oters A RSRT S AN TRAMENY 2T 3PRICIMIRIG Y, P Wi Was, detected
15 adequate promoters in accordance with host microorganisms. When E. coli hosts are
used, for example, T7 promoters, /ac promoters, frp promoters, or A-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 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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30Southern hybridization, was excised from agarose gel in order to analyze the transposon insertion
site of the Ti strain. This fragment was designated as T1-5kb. TI-5kb was inserted into the puUC118
vector and the resultant was cloned in E coil DH5a. Both ends of the insert portion in the resulting
plasmid DNA were sequenced. As a result, a 68-bp nucleotide sequence from the To 5 WT strain was
found (SEQ ID NO: 6), in addition to the Tn5 sequence, in T1-5kb. 51-2: Cloning of the
adhesion-associated gene In order to analyze the nucleotide sequence of the transposon

insertion site in th%less-adheswe %ﬁ%nt Ti, inverse PCR of chro oiomah[gNAof tehlgo\é/T ar§tra|n was

‘ . ) )\ .
performed on the 3%%‘%?%48 65 P seqoubet?llggdo e insertion gll%(ral, which hadtboelcglme apparent via

analysis ofitdli AliSereiiset, the thel magihditype:stratnevitas cultukéth inhB S0 efiedinmetoltdiyved by
extraction of %}% nd tﬁeat ent Vé\éith RNase. The ob ainetﬁ]%%lorzﬁc I%EA \ﬁas treated witr})restriction
enzymes, SHE tRaM SiRETHT, SFWRTCR'SREE \Ferd prEde M TS pUCTIS mitASHRG St (P2, Acc |,
Hae Ill, Huamdbkpaidd Potal, Pvihbapal buSlaudsAbitdnal |, pledibad) @ndoteriigceviglagarqdecgel

electrophoresis (hereafter referred to as "ER"). The restriction enzyme Hind Il was excluded from 15
the step DIESIREE-Hind 111 site was found within the 68-bp sequence when it was used for analyzing

Ti and thus use OfAFU@&HJbW?&%tCQ@éﬂQﬁEﬁQﬁ%@@dﬁ@ﬁﬁé@@%&@ f@tﬁlg@i%ﬂg'&)f%éﬁ%trﬁegﬂoﬁnﬁased on
the results of E.P., some enzymes of which bands remained at positions of high molecular weights

equal to tHAIBP T IKnG e WeaTdatstatined (5 FeRt aBIYpfd e B ROSLEE A EPseRRs thalthere are
not a sufficient Aumper z0:af sesiigHomanzyse figaction sites of the enzymes and thus resulting

fragments are too long. Also, enzymes of which bands exhibiting low molecular weights were observed

were also determihdtirsibansst agprspaatesBetapE vasu N frigRiers a8 Wossksieantithus

sequgncingtheregiwould,provide only g litde 3ea1ence ifqupatipg, Ag.asasull, Hing i hayshowed
signals between 1,500-bp to 5,000-bp was selected. The genomic 25 DNA was treated with Hinc I

(Tol SIHinei¢roTraaBistimeif, iisisiithess beetelsatsié e deonDragelrificationawss liegae s icause
self-ligati elf-cyclizati Tol B/Hi /circ . Subs invers as.carrigd out using
the result n%%ség?%{egn%ﬁgé@éﬁﬁ%ag wrlét%%]hg EH %}g{%ﬁﬁl}l@r %vgﬁ%égxrgreﬁﬁg%h% I%a%?ﬁ#nto a Hinc
ll-treated wéetber Thencorditionsdubest arecdesigibetrbbiowbcEhelrasdltants-kp PCR @0prothict was

Sesnecen oL Sy e SEE SRS S KaRab devakieRle o

15 amplification of the insert via PCR or sequence analysis by the dideoxy method using a
sequencer. In addition to the infroduction of an autonomously replicable plasmid,
chromosomal integration may be carried out by positioning a region homologous to the
chromosomal gene in a vector to induce homologous recombination, thereby introducing
the target gene.

20 The obtained transgenic microorganism is cultured in a medium by a method
that is commonly used for culture of the target microorganism. A natural or synthetic
medium may be used for culturing the transgenic microorganism obtained from a
microbial host, such as E. coli or yeast, provided that such medium comprises carbon
sources, hitrogen sources, inorganic salts, and the like assimilable by the microorganism

25  and such medium can efficiently culture the fransgenic microorganism. Specific
examples include M9 medium, M9G medium, BS medium, LB medium, nutrient broth
medium, meat extract medium, SOB mediﬁm, SOC medium, and PDA medijum.

Any assimilable carbon compounds can be used as carbon sources. Examples
of carbon compounds that can be used include: saccharides such as glucose; polyols

30 such as glycerin; aicohols such as methanol; and organic acids such as pyruvic acid,

succinic acid, and citric acid.  Any nitrogen compounds can be used as nitrogen sources.
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Annealing: 66C Extension: 5 minutes The resultant PCR product was purified and treated with the
restriction enzyme 10 [[inc II. This treatment is intended to shorten the fragment forthe 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 ou V|a mlca% Q{lafedur blu Wh| oIo Se'“%%{‘)e \{Vhl%e colonle% were, éjs'eqi%ed up and
cultured in énf’awd medium hcélrnea eu?sesma scal XHACtoN of p asm’idyf)zﬁA was per drmed.
Plasmid DN:AM@Saﬁr@at@dlhﬁﬂh‘nﬁnexwﬁﬂcﬂ@ﬁyehswmal{[dmlklylanﬂrﬁ@r:’eimnad wiatkyRPrAscaxabult of
restriction enzyme treatme{# ban h Ius kb and tﬁﬁxkb wers |de?ll %ptalned The
size and tABBHEMafionorike i é?? ag l%leﬁ Qﬁp AP R OHE Rorditidng g@ %te shown

below. P%@geﬁﬁi@n%ﬁ@memsﬁiﬁndﬂiﬁq raed emedatefdiNALJ, o is<h Sithinboh&dd,Bkkrdarimer F:
T1- 5kb R3, pUC118F Primer R: T1-5kb RC, pUC118R Annealing: 62C Extension: 2 minutes 30 As a

result’of PORIVEgarH 12 28kl Sa% ikt e Rt avaEed trfding to need. ~ Further, an

inducer of protein expression, such as isopropyl-f-D-thiogalactopyranoside, may be
added to a medium according to need.

In general, culture is conducted under aerobic conditions, such as shake culture
or acration and agitation culture conditions, at p'referably 0°C to 40°C, more preferably

10 10°C to 37°C, and particularly preferably 15°C to 37°C. During culture, the pH level
of the medium can be adequately changed, provided that a host can grow therein and the
activity of autotransporter adhesin is not deteriorated. The pH level is preferably
between about 4 and 8. The pH level is adjusted with the use of an inorganic or
organic - acid, an alkaline solution, or the like. If necessary, antibiotics such as

15 ampicillin or tetracycline may be added to the medium during the culture.

Thus, a microorganism for which nonspecific adhesive property and/or
autoagglutinating property have been provided or enhanced can be obtained.
Nonspecific adhesive property of the resulting microorganism can be evaluated by the
aforementioned adhesion test via crystal violet staining (the CV adhesion test), and

20 autoagglutinating property can be evaluated in the following manner, for example.
Specifically, the bacterial cell liquid culture is centrifuged, the culture supernatant is
removed, inorganic salt medium is added to the cell pellet, the cell suspension is
obtained via ultrasonication, the turbidity (ODggg) of the cell suspension is adjusted to a
constant level with a medium, and this ODegg value is defined as the initial ODggo value.

25  The cell suspension in a glass centrifuge tube is allowed to stand at room temperature,
resulting in the sedimentation of aggregated cells, and changes over time in the ODgg
values in the supernatant are assayed. A microorganism exhibiting a decrease in the
ODiggo value relative to the imitial ODggp value of 10% or more, preferably 15% or more,
and more preferably 20% or more can be evaluated as having autoagglutinating property.

30 The resulting microorganisms are cultured, and bacteria or cells are then

disrupted by a known technique, such as a mechanical technique, an enzymatic
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with the use of the primer pair of pUC118R and T1-5kb R3 and, regarding Tol 5-1.8kb, a 1.8-kb
fragment was amplified with the use of the primer pair of pUC118F and Tl -5kb RC. Based on such
results, the size of the inserted fragment was confirmed, and the orientation of fragment insertion was
determined. These 2 strains were subjected to sequencing via a primer-walking method. However, the
sequencer signal was disordered, and computational assembly also yielded the problem of
inconsistent nucleotides at sites that were considered to be the overlapping regions. As a result of
analysis, lurality of long repeat se nces were found in the sequences, This also results in the
problom 4 AN SRS BF Pl GekEriblea dader s B Had S A LR 105 e Iheert Fragments
of interest;Tites, 28 kbhaanrpbit kbhddugrpEmer gesigivag@nd sequencing were repeated and,
consequently, nucleotide sequences corresponding to th Iengtﬁ of the [nsert fragments wer
determined. Becaus¥ ofSttire AP E8RuSARe ,ehoéb@\?é%’ rEiRHy SERE rddaIs WRS S fcient. In
order to enbaneg:ifie CoftRIaty of IBAURREING:ACCAHIINTlY. e Ritemptad dendirecthticlonevEsl 5-5kb for
sequencing it 15 again. In order to perform TA cloning, Tag-based DNA polymerase Easy-A exhibiting
high atcurdlé§-hus {¥ebi f6Bet BRI CROBSHAIAP F TS eKb B E R LERYIBRR e BF " Sh G below.
PCR _CO”d!HfH?%b?IQI P_&Iﬂgﬂer%%aﬁ%ﬁﬂaﬁ 'E'ﬂgﬁ"ﬁgs‘ﬂ%l@qg cAepingEpRymetemptalg VA Tol
511-finc ll/circular Primer F: T1-5kb R3-2 Primer R: T1-5kb RC-2 Annealing: 67.9C 25Extension: 5
minutes  chenfigad|gnig s capied ot udiny tHeResuIEHEPCR BodicLonPRReBEiSH Voas carried
out via aFEE‘%éS‘é‘EE"}J BEQP&dM%QéH&HﬁaES%J{S Srvere: SPreRt e LB M AgarmedivmiGalonies were
cultured in LB/Km liquid medium, and after culturing, 30plasmid DNA was extracted. In order to verify
the insert, ther EaxER Ve tasacstanith Hite restrietiemmsmy e EEoRepidyal FadaltotHeenisience! of the
vectqpand,a kb faament was ahsetyed. Fuither, 6 size.of the infert SRIBERWAS,coRfimed via
PCR. The conditions are shown below. PCR conditions

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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5 Polymerase: Blend Taq Template DNA: Tol 5-5kb plasmid No 5 Primer F: pUC118F Primer R:
pUC118R Annealing: 65C to 71C 10Extension: 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 ares ultofala and tlme um acedure. The T, nee and the
Tol 5-1.8kb 'S¢ seq uehrgg v{\illler b@@?nlﬂp%e\{efy conS|s?ten ?/vsllt%%ﬁé ggaﬁé%%%dglgf$ %25%ﬁ%$§us the accuracy
of sequeneint wﬁ&@@nmprpwﬂdmﬁm&lmtmﬁmgqﬁésﬁkb SBghence izghawadn SEQ IDND:a7. Based
on this se nce the tr; nslated 5] d to homolo é%}i?\:lﬁb ,@SE As aresult, a
4,026-bp peQH R %6%’1’81 o 0't0 the atits r%r%ap;so rter ad?wes Br Whict & sequence
has been a@g@ﬁ@ﬁmmhﬁtﬂ)ﬁqﬁﬂﬁﬁy\@sﬁmm and transposon was found to have been inserted into
this ORF. Thus‘ the eX|stence of ORF 25 assouated with high adhesive property and appendage

produEtlo Hhis ORF was, however, discontinued at the 3' end of

To! 5-5kb, which qﬁch%iac@qmr}m@rtﬁéommge@ﬁaed@qaéﬁ@aef regionfofewingnielbndbkixeimorder to
elucidate the entire ORF. Even if autotransporter adhesin associated with bacteria adhesion was hit

via homol &8 ‘Sesrdheniimaiiipivds 10w i I mEmBianessitn P X 0aehihm Wi tiE 4arbasyl

terminus, which gefineshis,gaups gid pelaPReAELERUS: theouldhrvesheenrrathan Hatsichaving a
partially similar sequence. In order to obtain sequential information of further downstream

regions baBEEAHE paelEHgPsdfuentbthp 8 WsthkHE N brividétivpevHa Bare 4 Bt 4R Bitempt to
obtaif,a tafgef fiRImekyla F Wgeéﬂ?a%ﬁg?'iﬁ? PRIG-lakeled prabe. wiMers were designed while

avoiding the repeat portion. With the use of the primers and 5chromosomal DNA of the To! 5 strain as
a templatezenearisePbehaves 160 Widk tfipidise. PERSHditehshased afe BheWbBBlbwiiPCR

conditions

were present in the pUCI18 multicloning site (1.e., Acc I, Hae 1, Hinc 11 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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Polymerase: Blend Taqg 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 the use of the QIAquick Gel
20Extraction Kit. The resultant was used as a template to prepare a probe via PCR. PCR conditions
used are owneble con%nt conditions PCR DIG Probe Synthesis Kit 25 Template DNA: To! 5 160bp
probe Gel%xﬁactm%mm%l—mm Primer R: Tol 5-ad-probe2R Annealing: 67.9C
ExtensionP2Igninuttes: EO(thmducts of digestion of chromosomal DNAs of the Tol 5 strain with a
variety of restri yme ted to southern hybridization with the use of the resulting
probes. As 418 i%ﬁr&g%% rﬂ }5 ﬁ?ﬂtc%’robe hybridization were detected at 3 kb and 2.3 kb of the
digestion preguetiwith Hie Rsi I restriction enzyme. These two DNA fragments were excised from
agarose gel and extracted (RQCAqumk Gel

5 TPrimer R: T1-5k
Annealing: 66°C

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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5 Extraction Kit). The resultant fragments were designated as Tol 5-3kb and Tol 5-2.3kb. The excised
DNA was ligated to Pst I-digested pUC118. The resultant recombinant vector was used to transform E.
coil DH5a (a chemical procedure; blue/white colony selection). In addition, colony hybridization 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, -Cl, -C2, and -C3) were picked up and cultured in LB/Amp liquid
meduim, antemlieesis AR At BRI BN paiigTRed,d e atliany wierggagh eated
with the Pst | restriction enzyme. The resultants were subjected to southern hybridization, and signals
were detedtdekin FopB@Cw<G 2naniified3vitsifthese cbibnigs wergasubjeptéd tb3DNrdségtihcing. As a
result of sqguenging of the. bath ends of he Jnserty ihere was o fragment tieh,pias, gnajstent with
a known sequence. In agdglltllon, these sequences were different from each other. That IS, cloning of a
downstreasniceginorobthé fekiere ghoeribal Bskiyidheinatlectilesseyuenans ofahickbimdedeen
determined in advance, failed. The cause thereof cquld not be 20 identified at this timeI However, the
present inVENSRS Bin) oréd PR PToBier SR UL R HE folSwiig POIFE THALI, 18y had
unwillingly Gelegéedia sighaldrepriamong aplality efsignalkicetesiedrdia sauthennduybiidization with
the use of chrompsomal DNA of the Tol 5 strain as a template, wherefrom the fragment containing
such signdlFis BXEistas EidiAE R eesTgReg e 6?0%% DR HARE $r Sgrifsits. %ﬁ&s‘fe%ttﬂ se clones
were tempgiakilysset aridgitaned asauisition etqufraamentthaiwauld fallaw hieh&bkbmuas atiempted.
pUC118::Tol 5-5kb plasmid DNA was used as a template instead of the Tol 5 chromosomal DNA to

prepare a FSVEF RGBSR SBE s PRRhSHEE s b SErEIRES oHfy olfs ot thegfon, it was

consideredthat anlyone anplification-praduct 30iakpled vt UG isnroduced, RER:aanditians used
are shown below. PCR conditions PCR DIG Probe Synthesis Kit Template DNA: pUC118::Tol 5-5kb
plasmid DRESYSHRARE TR FoRaFSskeBd 2 FoBEqHfaiIR: MU solids remeReARRERIAGRE8E Bxifnsion: 2

minutes As.gxpeciedaboveroply,aneamplifiegfragment haviagthe dargetsizs e st 80:t0;bp) was
found. New probes with high purity were successfully prepared. With the use of this probe, the plates

obtained afsFerertEshsioHHand fwkpsHE ugs ST st mentBABHLY Olbes HsH GBI 5{3kb and
Tol 5'2-3k@e%é&cﬁgﬁiea%t&%ﬂlgglf’@)’eh%‘?{lﬂ&é&ﬂ%- Grelopies that weresdeduged L haye;gmitted

signals were picked up, cultured on the plate, and then subjected to colony hybridization again for
verifitatiorpzain. 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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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 Psi | 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. If
these fragments comprise downstream regions that follow Tol 5-5kb as expected, such fragments
should comprise a nucleptide sequence of about 1.5 kb sandwiched between the Psi | site_ and the
Fine 1l Std S B B g G Lo b B GG S DRSS WA Such
fragment has:heaniinseried dptathedsky site of the multicloning site, is 25 digested with the restriction
enzyme Hine II, accordingly, a DNA fragment of about 1.5 kb resulting from the addition of a very small
part of the multicloning site to the 1.5-kb overlapped fragment should be obtained. Plasmids Nos. 3, 6,
and 22 wepe digestashwith 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 éubjg@t@é}lﬁas?éqﬁé‘ﬁ@rﬁ%t first. Plasmid No. 6 was cut into a 3.3-kb fragment, which is
consideredip, COMNKISE a3y LskDeoir,fiagaent, 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 TiweisFeankiddfdd that sequencing of the plasmid may not be accurately conducted via
primer Walrlgiﬂgemi%lf@j'@lqgy@ll-established high-throughput technique at present, since the plasmid
comprises many 5 tepeat sequences and thus may cause annealing to a plurality of sites. In addition,
it was dedfwedaimbade’probleifis in the computational sequence assembly. That is, difficulty, which
was P@(perégggggoirq:tg%%%g of Tol 5-5kb, might recur. Thus, production of a series of deletion mutants
was to be carried out instead of primer King, aithough such procedure is laborious and
time-consuming. In order to prepare 10 mutants by successively deleting the 2.3-kb Tot 5 DNA

fragment inserted jn No. 6 fro dE aforementioned 1.5-kb overlapping fragment, the plasmid was
reated with S |08 b BHOTAIANY St gAY s LA 20 TSNS B3 rgeion wit

exonucleasestiuBycprepayiig a Segesofrgampl esrby dldierentin pgithe: ceaikiion iderhiod wianich
exonucteasfs.l | would b[ alloweddtr%frea} t,}gjeletion oq%cts Withtdiftferetnt 15 I%n?t s of dgﬁletion were
obtained. Theréaftdr, biant gﬁ@fng With'the US8'6 ung edPPRiticleae Hiid end’l Spaf?r\llvi% %the use of
the Kienowftiagmennd vedreégiherecaniedaticand thie: saggtes avere2stihje ciedtochbiuntremettigation in
the end to%obtain a serc'}es of deletior%glasmid?. fter purifécati(()é? vi eéa(igz:qnol recipitation, the samples
were treatet WitH' X541, WAIEH SRéuit havéd'a gg%preeg%ae uét aiéa stionwitilekonuciease fil, 20 to
eliminate igdnfluenpesbytinteactechplabmided anchbresoit DHbaabasi diansierme wilstihisdgNA to
obtain a series of deletion mutants, Many transformed colonies were picked up and cultiJreg, and the
extracted PIAGHS welGiterst Sith SHE FESEEtr nd i LTK? By Bany e SB 6f
sequencing:patic(R0Riap okleageshiatn epnsideration, delgiiomenutaniscwese selaeirthat agequate
intervals, and they were 26 sequenced. The 2,280-bp nucleotide sequence was determined by

assembling e Eehuehemgatint ohe dstenriHerrsdqibnegidsibivniia 8D 1o NtBses @bt 5-No.6).

To! 5-No.Giz9reRyisasa sRAUENSA:OH ahetidsSwh o veriaprRiIngVitbnIab ey kii-and thus a Rycleotide
sequence of about 750 bp following Tol 5-5kb was determined based thereon. Thus, ORE encoding to

the aforemenidied prateifrexribitRd 167 HOHMod) 10 he 3o el spSidhaaresianirEkiended to

as long as,4,¢Qi%, ber and dheiaming asid-seauerse Affhe-aroteiiencosas thetghy gontaingd 1,569
residues. However, the ORF had not yet been terminated, and the sequence was discontinued at the

3' end. Thtﬁaﬁmt&t@ﬂdfﬂwﬁép dI8KineLer &@%ﬁ%&ﬁ@amiﬁe@%ﬁ fo%wmhvc%sm%.qﬁ%ﬂition, the
sequgnce gxhibited %%m%%&@@m%‘9%p@1§%8£9ﬁ59§?9¥6%§tﬁ%' BeMYCRIEMNGOMIitans. but it
was as low as 26% homology at the amino acid level.

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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5 Further, it had not yet reached the coding region of the membrane anchor domain. Thus, the
corresponding protein was not concluded to be a protein of the TAA family. In any case, it was
deduced that a protein 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,a5 a femplate. hishified peen desigred hased ondhe. sequsnse Rewly
determined with avoiding a repeat sequence. PCR conditions used are shown beldw. 15PCR
conditionscRCR: ¢S Probecgyemhesis Kol dtgbDiNisa pCH A8 ¢ Tolst Not6 P AmeitFEnfoto
5-ad-probeg, Brimel, R, Tas &-adiprohedR 2oAnnealing: G50 Fxiension: ZminuIes o, Jhe
restriction enzyme ird 1St existed in a reglonplmpnediate y upstream Bf the sli/nlﬁﬁesizedr probe
region. Thiissi ghedmesimahDNApf Thel Faves digested witvizb Hird tHe subjeiotegtonErP. aathd then
subjected tp southern hybridizatign 'tgvtge use of a 158-bp probe, As a result, th ignals were
obser%ed ‘é%‘éﬁﬁlf’aﬂ% éﬁ‘{%l Ogéﬂ}?)\rlio SR8k %réﬁ?é&g?()sae %}r N gnalﬁll\f)ﬁgs{vglgrégeﬁragcted
(using DEAREReYS).PlTe tesditanis weledesigratéd as TM 5-B (2,500 bp), Tol 5-M (1,200 bp), and
To! 5-5 (600 bp) in descending order of molecular sizes. The excised DNA fragments were ligated
30to Hind llI-treated pUC118.After the ligation, DNAs were purified and then transformed
(electropopatiorhlighihite colony selection).The plates on which colonies had been formed were
subjected to colony hybridization with the use of the 158-bp probe mentioned above. Colonies in which
signals wert' #BetsdNere hitked up and cultured in LB/Amp liquid medium. Small-scale extraction of
plasmyid DiNAwagReKarTedpachiiwas treated with the restriction enzyme Hind I1l to verify the 5
length of the insert fragment. As a result, insertion of DNA fragments of the strain Tol 5 of 2,500 bp,
1,200 bp, BHEE0D: 39in 1$te8FaS confirmed, and these plasmids were subjected to sequencing.
Since the M;fragmentand dhe o 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 fragmentimepdingasinid tortafning the B fragment was treated with Sad | for a 3' protruding end and
Xba | for a9 protthding. engyand then digested with exonuclease Ill. By preparing a series of samples
by differentiating the duration during which exonuclease 11l would be allowed to react, deletion
prodifets with different length of deletion were obtained. Thereafter, blunt ending with the use of Mung

Bean Nuclease ang, @daregﬁﬁiramgh Bevands 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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15 use of the Klenow fragment were carried out, and the samples were subjected to blunt end ligation
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
I, 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 ezymes Hinglh and HeaRl B.iakingessize.of seoaneigAaih (HA0RP . Igpgen into
consideration, deletion mutants were selected at adequate interva and t ey were sequenced. The
2,540-bp ribeleotidéseqerehes of e B fregienignals 26 petemime dbybassemidingtihe seguencing

results. The Tat 5-B, Tol.5-M ol 5-S sequences determined are shawn in.SEQ ID NOs: 9 to 11.
e o) e B B N e b e oo

consistent Maitke TioldbENNOA6{ T fva drdin dilt fragrornts{ibot beBrodd cahdnd dragmed t€Q hd mok ceshprise
overlapping regions from each other, the -M fragment was deduced 1o, 30follow -No.6, but the
osital FERTEHERN Dkt S Ao SO LSS G130 A Coifprised
almost the¥amea dseledlide seguentedegions latigethel 1580 prolm segiantwasrioeatechtherein. That
is, these fragments were also deduced to be parts of a gigantic fragment in which repeat sequences
are formed “ORF (B NAEH %{euo’%gcaé 5&%@6& bEEANEY BFHRETYVEN BRI BF th B! 5-M

fragment, anecthe:pMino ARidiseauenss ofibedratein encodsd;tierbycampesadkishigsidues. 5
However, ORF had not yet been terminated, and the sequence was discontinued at the 3' end. This

necessitatBtirhHER eltidialagm et ith BasubRSSHLISdYErthce F & dBWHstEEIlt YA FIMSWIRG the Tol
5-M fragmeint; AlthRuah haseauencaiexhibited ibe highesthameledyde Emanakacinghagillus

actinomycetemcomitans again, which was as low as 25% homology at the amino acid level, it has not

yet reachedEasAHETR G Pegigil & the obméfabrate Areioddbmaertmicksiatied siuHst R éprotein of
interest beleNgs o Ir@@;ﬁy&aﬁgom adbasipfarpily, I3 208 ¥at KRN DN ASEqUeREIRgRfthe Tol 5

DNA fragments, i.e., Tol 5-CC and Tol 5-C2, which were obtained via southern hybridization in an
attempt to ChSriestHEdsWistreanh fegitd suBsEuBAt 1o TEIBIsRIsRtIere Hist fouHtmdsolisw Tol
5-5kb, was aiemated 3daibm e Fincaiese lipgmeniswera deduged g comerise sepept sequences,
independent deletion mutants thereof were produced. After the plasmids were treated with Sad for a 3'
protrifding Ersecasrl otirg foers supietedliitgleNd, scqpeies . defetion srgiantssomenpraparetidn the
same manpeh adleaeriRed ARAe Y WRISSAMIERERE YIASSRTRIBLINIRASINY'E RegNETCe. 2nd
the nucleotide sequences of To! 5-CC and Tol 5-C2 weré 20 determined. The determined To! 5-C2
and Tol 5-8quatteotide stljtiencdbeare Siowrra SR IDiNOent Zramd dBhregpectivaliat is, The
positional relati 8?@9&’8%&%3 'Q 1?)51’3@1%'35? eque verlapping of the: Tol 5-B, M, and S
fragments and %e Tol 5-CC anégr(]:llzgrgagments. C!){%%/gﬁ]%%llsgﬁe%%@é&?&?ﬁg%g&s?é%lﬁﬁ%; were
determinedfaglovbriapibersedeienvesd 25 Alivough thibelsighhis wese detestédviddsootheen
hybrigjzati igh, th e 0f a 158- robe,.the results.of overlapping.analysis.and Tol 5-C2 analysis
dem%stré%ﬁﬁgé tr%etrl[g1 lﬁvé}glfh fiffgo%%uvreﬁa%}%éjﬁ%ssé Since %ténf%tfr ﬁs?r%egr%er@ﬁ%%ea%%@[e e same
size and segsedcbiasahivscodioTohdBjittexisted while vbhedappinidingth sekigrdl atigralbcb 600 bp.
This region was des}ijg‘_rllr%ﬁd as Tol 5% ga%setd on the abt ve, itIWES Jound that. ) ol tg-M, BOT?I 5-5', Tot
5-S, Tol 5?83%0?5- ! and’ To¥ 5 rag%weecn?s were iocated inthat 6rder™ ™! © use o
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

contains only cne 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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while overlapping with each other. As a result, ORE was extended to as long as 10,798 bp, and the
amino acid sequence of the protein encoded thereby comprised 3,598 residues. However, ORE was
not terminated and discontinued at the 3' end yet. This necessitated further cloning of a downstream
region following Tol 5-CC. The sequence exhibited the highest homology to TAA of Burkholderia
phymatum, but it was as low as 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-or . trcuct re %gsuch portion could not be predicted. Thus, it could not be concluded that it
belonged E&%WMWMMME X ; ' much greater than that of BadA of
BartonellaPligh $&lGerd f36yarhsds &Gids), which was the largest 10among members of the TAA family
that had bgen previ r d. aresult guencing that had been conducted as
described%ﬁ%@@%gg}g&i@e@ eﬁ%b@vﬁé@%ﬁ%ﬂﬁéﬁ% the C terminal region of Tol 5-CC. Thus, a
507-bp prpﬁ@qwlas;pmﬂy@aq}mghgpc terminal region, and southern hybridization was carried out with
the use of DNA of the Tol 5 strain treated with the restriction enzyme Hind Ill as a 15 template. As a

result’ a sighEERSs (RtecAdePHR B4 and this fragment was designated as Tot 5-05kb. This DNA was
excised frg@}@gﬁ@%g@ and extracted (using the DEAE paper). The extracted DNA fragment was

Hind 11l to verify the insert. It was deduced that Tol 5-05kb did not contain a repeat structure, and the

sequence was detdfratsdtothapase PRI TRE dRddFramsatoMsnCbRI¥EqUBRe I8 shelvn in SEQ
ID N@: 14, ol 2:0pkbwaspund e overiap mith e TrheeCGReauanse andiabe adoynsgiream

region following Tol 5-CC. As a result of 25 connection of these fragments, a gigantic ORF as large as
10,893 bpSE®Q @iN@mbewélsecplﬁgﬁe@mm aﬁ_léi@raﬁm p‘ﬁ@@fm;@@ﬁwism@s%gmmﬂ{oth@:ids (SEQ
ID NO: 2) 989@&%&%8%XY&%%M&%&?QTEP'§- g qeniity.ofipe gepe &%EQ&'@&% Wi, adhesion
which was destroyed via transposon insertion. The positional relationship of the sequence ffagments
describedtatboiddstshow il digs 1thThusehd il b pheoausisttidesiagde e oftdscgens fragment

of the Tol 5 gtrain comprising a gigantic ORF encoding the proteir ciated wi ion was
determine%fﬁfl-%: §82%98r?g% of T (g%l(? 1es§§e_c§§:§)%oi£§8 Igeﬁggnd?zgﬁﬁ% %%%ltl%?élgg%gﬁgéé%gbtained as
a resalt of Sdquencimgvbiorasigus clonesintertcddsembledantdoa SiiFgle sealidiee GvitR GENETYX.

Since the geng-ofinterest was found to have many complicated repeat structures, only,the sequence
portions e%ﬁ%%n{]jr}s%@ i lﬁlﬁ? %vu ealaet%ﬁ:fm%%dgl??l%%? rllé ‘%%éﬁ égeﬂc%ﬁlé’n%@é Si/r\1/1f1a)(£1nsgtas%eminng
sequencesxidhtlmthé plwckeatidEsequenperdeterdinedhasrasidsult pfchondn§Hrd seguesntidg in this

example I\Sms‘ctﬂot g }95}: f%’e:sztﬁ&gog%n }I%é\l OiAlssé %égﬁﬁi%iﬁl‘s%[lriggt\i%e?g ?clx%lﬁ 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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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 fne nifiaign codan, Since seauences heregl are offen conserved, the exisignge of a
promoter region for the gigantic RE'OF thie adhiesion-associate gené was Searched for. AS a result,
the presengéthiereddwas veiifiede T berredions arevehoivn elaw cdinidethe initiatigneaothgnoét position
949 was dEdu ed to be the cor%ect ZOcodCfn inst;ad of that at}%gsitio%QZS. -35.region-10 region

3|-

TATCTCRT PR GRY TR LPF ARTH B A TE PARAS T - T KDEF AR RA AR ??GFA% TTATATG

CATTGC®EAablished high-throughput technique at present, since the plasmid comprises many
AAGCAGAACCTACTGCCCAAAATGCATCTOCTAAGGAAAAGCGATATGAATAAAAFCTACAAAGTG

A-- 259258 PP TGS Hidation Butofiruse sospingdie SUBRREY 5 RERSoloby Kk vifth

NCBI-BLARE. Asiacdesull, Hhgte yvasinaProteinfumehiaexibit homalegy.ydhegntirgigigaqtic protein
encoded téy the gigantic ORF associated with adhesion. The protein, however, comprised a region
30exhibitiftf FoHBI oY e préstir B ECTA Aty FASn&lhditthendet, AvpebleiiOfthe THARA family

comprises,a gignRlPeptidecadiead damain. anaaks domain. i stalk demainand & srepihrgne anchor

domain. Thus, multiple alignments were prefared for each domain with ClustalW, and the sequence

comparisofidkigeaibroesdciTpe saduiesiarabsiiowh dndRigne cREyERigg tHe pidehbraerarichor
domgyn, the resiits,of predician akfhe.gesendanystciurawith RrodigtRraieln aenaisg shayn. S The

members of the TAA family wefe compared. As a result, the sequences of the signal peptide, the head
domain, ai¢ terpesk deradih. ivsbeoferrhad ronexhiia e, High e bisto choleg i tet BEmaithofaadgiegatibacter
(Aca”ObaE"?Z&?&&Q}S@Hé‘é&’iﬁ%&%&‘% Ich ywere Bden g 4901 2R304 16 pﬁg@g&bﬁ I9;gddition,
such sequences exhibited 11%, 23%, and 40% homology, fespectively, to YadA of Yersinia
enterocoliticenwehiskeldls 10heprethenpestesteslidd protkin by therani famdyhanticanbdwsaid to be a

prototype 0 AA family. The membrane,anchor.domain exhibited 48% homolagy,tc
Ptoanas e A R sty VAR P fersatoai
composedeog591 dehinomvicts wtsifouind tthesdifiitrphitial bothalogyltole neembddwofgieTAA family

via BLAST.analysis, although the h logy was.lo or 15.example, the stalk domain exhibited the
iaeet oo R ALIC IO RO S Ik b SR e Rt Cama B
composeduot ohtys86(at wé2 5abjernidaaditisiexhibitech 330 oheotogyito thesjpratekriof inferest.

Thus, a protein of the TAA famjly was demonstrated to, have homol to the domains of the gigantic
protein s B Ker ARSI, RDA IR iR, THEHigat e

NS LR Tehclaby WAL RoF DL
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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20 characteristic feature of the TAA family is a conformation of the membrane anchor domain. TAA is
a homotrimer, a polypeptide strand has an a helix and 4 13 strands, 3 sets of such strands collectively
form 1211 strands, the p barrel structure is formed in the outer membrane of Gram-negative bacteria,
and it functions as a tunnel for protein secretion. The secondary structure was deduced based on the
amino acid sequence of 25 the membrane anchor-equivalent region of the adhesion-associated
protein of Tol 5, and it was deduced to have 1 a helix and 4 f3 strands. Based on such deduction and

the domain alignment, the adhesion-associated protein of the Tol 5 strain was deduced ta.be a novel
orotein of Tl PRRSE TG 8 T HAS eIt riHod SRR P heREATH A A ResoBatter Shesin The
nucleotideseguencaiaitiiie:RamAigens iskhawndadRQil) 80 Ning apdtheaminmacidiseguence of
AadA is shown in Fig. 3 and SEQ ID NO: 2. AadA is composed of 3,630 amino acids enco{ﬁr‘ed by a

10,893-bp§eneALTIKSs £XINHGE mbinbel Btite PARSSHy, WhichRede Beer\EptaG i he past,
due to the RYINES BBl Lhakiss It isimuahgraalerithamaratains abieal Avs famihs thadshavelbeen
already reported, the stalk domain comprising a plurality of long-repeat structures that are arranged in
a comiplexiivahffer hdsfoRrhorrorsgghierotheresrbinis B tHe the d8cB ieHsarnaRer tHeEE domain
exist at sitegacated MASGIRARYY 1eothf GRIRo LSk Awich thadnembiane anchardomain
exists in addition to the amino terminus. Whether or not such specific properties yield high adhesive
property oFhéngpeasific iadtrssiledpeepetigior tietTol satesliedidrobyetdhrsion-asinestist. $36tvever,
TAA protelog thatpue:herneneic inhe past funcliamlar speqiicallyadhedng da.foskl cells or
extracellular matrices when pathogenic bacteria infect, and such proteins do not exhibit high adhesive
property. was ¥syal regelirof is Ndrivhl depyeseareth SHORRFe an OR Brofra g oteire exiplsitimgghoenology to
the opter membra rotein. OmpA of other. bacteria of.the gepus Aci c f )
immefgiately down?s]?rgé%ro tho(ﬁep[ g%%%egé%ge{l t\ll%l‘fg gqegs{}é?]la(t%dﬁ% dz?s%@ gf%g%rrt%i,&\é@%lg ﬁ&glgotide
sequence BbTo 5 irippis shown pnoS EQJ DI NDC B, wnithe: auiaimoi dcichsgguenCel thévedf és shown in
SEQ ID NO: 4. Tol 5-OmpA consists of, 264 amino acids encoded by the 795- ene. A multiple
gment WAL A S e S ST Gt e e e SRR T
membranexpsateips expebitieg orwoloGCi thediod bsQmpAseduencecidtve results are shown in Fig. 5.
20 In comparison with OmpA of E. coli, it exhibits high homology in the C terminal region but exhibits
low homology in the N terminal region. In contrast, it exhibits high homology to the entire outer
membranepRtsindifibasteria of the genus Acinetobacter. However, functions thereof have not been
reported. Since. it s adjacent to ORE of AadA, aadA and Tot 5-ompA are highly likely to exist on the
same ope%@%éh?eﬁﬁge %Igﬁe&ﬁ Jnembrane protein, To! 5-ompA may also be associated with
adhesion dleptpductionofgdiesi/erappensiages. An ORE at the 5' end of the 15,011-bp gene
fragment qf the Tol i train, the nucleotide sequence of which has been determined, exhibited high
homology td'HEttio ?j-MZ\PfBH?%/%ransferase of, for example, Acinetobacter sp. ADP |. An ORE 30at
the 3' end exhibited Tigh harpedegyro dinydroxyacid dehydratase of, for example, Acinetobacter sp.
ADP1. Since there is ng report that such proteins have functions associated with adhesion, these

prote%ﬂs werg to’have no association with adhesion in Acinetobacter sp. Toi 5.
Extension: 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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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
AGTGAAATATATCTCATTTTTTTGATTGCTTTAATTGTATGTAAATTGTTAAATAA 10
AAAAAATTGTACATTTTATATGCATTGCTAAAGCAGAACCTACTGCCCAAAATG

CATCTCCTAAGGAAMAGCRATAT GAATAARMTICTACAAGTRATTEGOANME use of the

ACTTTGTTGGCATGGG-3' Primer Tol 5-TK’D-R (complement): .
51--GGCGBTGTACE TCOAGEEIRTEAABBECANGEMAGTEITCERARGSSTATE pBked

L S o

TGTTTGCEESTATICAGECBGT T GEGAIT @E@M@T@S@G@@AT&E@%O’T BAAGTC @61‘.1 f_fy the
CTCA ST RO el s e SR

5-TKD-F 258 i0Rspl dl, 366 KR)-BrAmhéding 55(gtto ©4s56 Hxtansjamdlthevinpitesnids were

subjected to sequencing. Since the M fragment 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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As a result of PCR, a band corresponding to a 11,145-bp sequence (about 11 kb) 30obtained via
cloning and sequencing was obtained, and it was designated as Tol 5-11kb. Subsequently, TA cloning
was carried out using the product. Transformation was carried out via electroporation, and the
resultants were spread on LB/Km agar medium. The formed colonies were cultured in LB/Km liquid
medium, and after culturing plasmid DNA was extracted. DNA was treated with the EcoR | restriction
enzyme in order to verify the insert. It was further confirmed via PCR. The conditions used are shown
below. PCR ¢ %,gll lons Pplymerase: Blend Ta 1 T_empl% I?NA: CR- ,L-TOPtO::ToI 5-11kb plasmid
10Primer B U TRl RdF BOBULE L B ARy 560 5 630 BSaendBn i1 ikt fod ToAs 2
result of resifictionenzymedigainenhii egtar-anthabasidrigeak farnaatcdswesefalgatly obsgrved. Also,
a band having the sjze of aadA was ghserved as a resylt of PCR. As a quIté) f sequencing of plasmid
DNA, furth&?; ﬁi’i%%@a‘géﬂ@é RS Dot RO e Ih LB e T %9@%& gr’?ﬁf@féwesﬁ%istent with
the nucleatidetsequensescidich nad deemdaiesmined dpRAVaReE: yT boigpsRAIENTHIrageuEaCcy was
verified, and 20 the aaclL4 gene (about 11 kb) comprising a putative promoter sequence was

satisfactorily WdHEdORF bed by st BrfRdSralgbtk faddgroiraresuy 12 Boe BERGhpttiAg a putative

promoter, aadA, and JokSsamp! nasperiamashThedagment wassampliied via RGRsdhgconditions
used are as follows. 25 PCR conditions o )
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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Polymerase: Easy-A High-Fidelity PCR Cloning Enzyme Template DNA: Tol 5 genome Primer F: Tol
5-TKD-F 30 Primer R: Tol 5-ad-op-R3 Annealing: 50C to 60C Extension: 14 minutes The primer
Tol 5-ad-op-R3 region used is shown below.
51--TATGATGTGTACATATTTCGACTGATTTATTGCTATATCAGTTTTATTTAGCCA 5
GAGTGAATCTGATTCATTTCAAGCTCAAACAATGTNGGAAATACAAATGCCNG
ACTATCGTTCAAAAACATCGACACATGGAACIAAATATGGCTGGTGCACGTGGC

TTATCCRRTREMC s The spraingdiraamentobahont 13 Kbupsdesignalsd aadiokSidgkd and i

was 10 subjected to TA cloning. Tra formatlon was carried out via e porat n, and the resultants
were spretdidnesB/Khnagearni&diumasT h@t¢@1rm1@$6d/@micimweﬁnnd_d&fwﬂmlﬁmddm’@dluriﬁlamd after

culturing pI d‘ extracted .DNA was treated. wit tH1e rest n-enzyme EcoRl in order to
verify the m%%?é ?I?v%g ur 1‘egri((}:%ln r%fe%l via a&‘ﬁdn%ﬁ%gcongp ons ¢ LECliz;gre owilh%efc%micg PCR
conditionsRolymedrasehBlenditag Temptaiel BNA AR X =710 Py nikol i I3kht plasrid GBrinser F:

pUCl&SF%Q/P 1@%&)5@9%? %E? gnéggea%qggiéég(.: t‘ft %%gned 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
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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Extension: 14 minutes As a result of restriction enzyme treatment and PCR, a band of the insert
having 25 a theoretical 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, aadA, and
Tol 5-ompA; i.e., the genetic region of about 13 kb comprising the 11,858 bp aadA-ompA operon (SEQ
ID NO: 5), was successfully cloned. 30In the nucleotide sequence as shown in SEQ ID NO: 5, a region
comprising Rugleotides Jf%gg&igsg)g_r%%%éﬁ sQme binding region (SEQ ID NO: 29), a region
comprising nucleotides 0 10, IS the aadA gene, and a region comprising nucleotides 11,064 to
11,858 is the Tol lonmpatigersiuenExantmenad Rsopertylevdlsatiomah g ofoltitoswhickstiveere
adhesion-assogiated gene of the 5 .4cinetobac - strain has been intraduced
Properted St I el e a0 e TR s oA S 343 the
aadA-ompginperdn avaheeminsered (speht strainsrbeingdebignatechas RiribhaiseadAbing:
DH5q;:aa§l®gynBA¥t.\4[vere CO[?@ ared wijt thse o_i the wild-type E. cq}lji DH5a strain (WT) as a control.
The E. coli 4 atram transtormed Wit & VL i Wtd WieR the’ %%—%ﬁ?ékﬂ SO HAS been
inserted Wb dleadptecchysthie Pajeniddidcoarganisms Depositary dhi Depakeentoh Bigteghnology,
National Institute of Technology and %v Il{ﬁ n,.Incorporated Administrative Agency (2-5-8
KazusakaraEAr  KiSHRD 18 L Hish Jﬁf) i%a}gOD 5a-XLTOPO::aaa'A-ompA" under the provisional
accession] numsih iEE A BR-AQ0; (date of accession: February 19, 2008). 152-1: Morphological
observation using optical microscope In order to observe morphological changes resulting from

introduction of the REdGEMIaM HRNEEALATBIOBARDY, BI6)pedds: Wit Batnnelenada,
DH5a;: aggbrampAn 0 HHBRIMA SRt waressubjested tonGamistaining, and thestainad strains

were observed under an optical microscope. The results are shown in Fig. 6. 20 In the

DH5a::aaB&GMBE stral intssiHichiite GRS esRCopEfo I $hwedn iptrBatise domaREiibus
structurestthatipkoa bactetialcell inotherasisare phsehar:id iefilameniops fibstances that look
like extracellular polymers (BPS) are considered to be associated with the addition of adhesion. In the
DH5a::aalh SteairiR0 wRidts aaiththder eeadhtroeiu daetobactEnar deRsiwerading andamirofand the
cells weredipked toreaeh. 26 Ather abthalk RAles POt NSRRI IIAING AR GRRAIGNTY gifferent from

the wild-type strain in terms of morphology, which indicates morphological changes resulting from
introductichidilthe ddhesiorcadsuciatBtiehes ZiboMsipHosialsdliserdat prasiigreiéetron

MICrOSCORE gent 1%%95&65%%%%%%&05@&&499igﬁl&h sdesyling from gene Jaﬁ%g#@&ion in

30greater detail, 3 types of strains (i.e., DH5a:: aadA, DH5a:: aadA-omp,4, and DHb5a

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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strains) were subjected to morphological observation under a scanning electron microscope
(FE-SEM) and under a transmission electron microscope (TF,M). The results of observation via -
FE-SEM are shown in Figs. 7 to 9. In the DH5a::aadA strain, polyurethane carrier surfaces to
which bacterial cells had adhered were clearly distinguishable from polyurethane carrier surfaces to
which the 5 cells had not adhered. The cells autoagglutinated and seemed to adhere to the surfaces
in the aggregated forms. In the aggregates, large quantities of EPS-like structures were produced and

bacterial cglls were,stagked o and fied adhere (o sach, ofhet droughaut muigle lawsrs Jsaddition

relatively large quantities of .:aadA cells elongated into long and thi apes, w IS consistent
with the imsige, phtpimed &3 acrebultoofait) witlicAlloizidEcapit disseeqatiore leotheeniangetkimage,

portions thatrlpo_k |I%$ 10ﬁ1ts weg%obs rved agnf;?FugChe i?é‘ a d thin shaggs I]anaclgll gpgl_tg?cterlal cells

were finkeBeach other at their po%g.s aﬁﬁel}, (S ures tha H%%IE &glgppé% ages were observed in

the bacteridccelisitizat hpd Glangatedivtectin tang smacthin shdp@se(rigPioicin the Blktbah@ad4-ompA
strain,_numerous bacterial.cells appeared to have 15 adhered to polyurethane carriers. It. seems that
cach B the BECHA ESIR ot Lt A RIIEF I SCHRAE ouoh DAt S bmiHRcBRCTAyEE Tt 1

formed ondhedafeet &irfaceell thenhiSaiaat A amp Acsirain wereduaidn ot Giike siekres was
also observed. This is consistent with the results of optical microscopic observation. In t@&

DH5a::aadRBHBA SR tnaAl e S E A BIR IRE A e G MHRTAY BaetErAl ) eliis to the

carrier werg@bserypdideig. £d 529 URlikectie:two recanbinant s Rinsyibateswsgisuhstantially no E.
coli DH5a WT cells that had adhered to polyurethane carriers, and the cells appeared to have "ridden

by accidert?® Fatf8rtHar Ramereay idams gorgiretRanadédntlersr Kids, Brfyos dilrqUdntef the cells

prodyged BSHUBRIFR-RUSH AR AP BRRR I AUS TRIA. (Bni RS R UaniBE Qficlivkeof thea3dA gang and the
aad,4-ompA operon of the Acinetobacter sp. Tol 5 strain into the E co/i DH5a strain resulted in

changes intth@ foit By adhekisn. membrgithe RidHHEre OB e r& dB8ERde dISE AW dEHIRUPREE 0 forms of
DHS5a::aadAampAAE Y Hare-RRdA ARhe, e s aagi omeA siaibhiihile sashhroteriahgel

30independently adhered to a carrier and formed a uniform layer, a multilayer was not formed via
agglutinatigialbfdpaaslieoninesirabs. i tharmMseeidasasstraind baetdyialt pallitdrored aigantc

Zgﬁggigetﬁqhée{?gﬁfgf{ﬁg falnecareiandha oFm. o Amultiaygr it a6k &Rl did oplindgpgndently
15 example, the stalk domain exhibited the highest homology to the YadA-like protein of
Actiriobacillus succinogenes, however, a region composed of only 8§00 out of 2,591
amino acids exhibited 33% homology to the protein of interest. Thus, a protein of the
TAA family was demonstrated to have homology to the domains of the gigantic protein
via BLAST analysis, although such homology was not sufficiently high. The most
20  characteristic feature of the TAA family is a conformation of the membrane anchor
domain. TAA is a homotrimer, a polypeptide strand has an o helix and 4 P strands, 3
sets of such strands collectively form 128 strands, the 5 barrel structure is formed in the
outer membrane of Gram-negative bacteria, and it functions as a tunnel for protein
secretion. The secondary structure was deduced based on the amino acid sequence of
25  the membrane anchor-equivalent region of the adhesion-associated protein of Tol 5, and
it was deduced to have 1 o helix and 4 B strands. Based on such deduction and the
domain alignment, the adhesion-associated protein of the Tol 5 strain was deduced to be
a novel protein of the TAA family, and 1t was designated as AadA, representing an
Acinetobacter adhesin.  The nucleotide sequence of the aad4 gene is shown in SEQ ID

30 NO: 1 and the amino acid sequence of AadA is shown in Fig. 3 and SEQ ID NO: 2.
AadA is composed of 3,630 amino acids encoded by a 10,893-bp gene. AadA is 2
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2-3: Adhesion test and agglutination test In order to examine changes in adhesion resulting from
introduction of the aadA 5 gene and the aadA-ompA operon, an adhesion test via crystal violet
staining (the CV adhesion test) was carried out. The adhesion test was evaluated in the following
manner. <Adhesion test> 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 15gonditions UJPUT=5 and.TIME 20 seconds, to suspend bacterial cells,
followed! by Sie R nt e OD LR b o8 8 T o eI b e
of a 48-welbmisrbglate (IWhki)isniamaounts gfckimlteackhranthinciiiatéd atfarc fah2t heueseen 5.

e Suopeion e ol copRcel PRSI sl s e e A e o o o

MATS testrangithg@laie is theprit ditether hasolVhGiusalvioleliragddediothadvells hand

incubated at room temperatyre fo 15 minutes, 255, 19 Crysial violpt is completely pipetted o, the
at which the membrane anchor domain exists in addition to the amino terminus.
Whether or not such specific properties yield high adhesive property or nonspecific
adhesive property of the Tol 5 strain is not yet known at present. However, TAA
proteins that have been reported in the past function for specifically adhering to host

10 cells or extracellular matrices when pathogenic bacteria infect, and such proteins do not

‘exhibit high adhesive properﬁy.

As a result of a2 homology search of ORF, an ORF of a protein exhibiting
homology to the outer membrane protein OmpA of other bacteria of the genus
Acinetobacter was found immediately downstream of the aadA gene. It was designated

15 as Tol 5-OmpA. The nucleotide sequence of Tol 5-OmpA is shown in SEQ 1D NO: 3,
and the amino acid sequence thereof is shown in SEQ ID NO: 4. To! 5-OmpA consists
of 264 amino acids encoded by the 795-bp gene. A multiple alignment was prepared
using ClustalW, and it was compared with the sequences of the outer membrane proteins
exhibiting homology to the Tol 5-OmpA sequence. The results are shown in Fig. 5.

20 In comparison with OmpA of E. coli, it exhibits high homology in the C terminal region
but exhibits low homology in the N terminal region. In contrast, it exhibits high
homology to the entire outer membrane protein of bacteria of the genus Acinefobacter.
However, functions thereof have not been reported. Since it is adjacent to ORF of
AadA, aadd4 and Tol 5-ompA are highly likely to exist on the same operon. Since it is

25 an outer membrane protein, Tol 5-ompA may also be associated with adhesion or
production of adhesive appendages.

An ORF at the 5' end of the 15,011-bp gene fragment of the Tol 5 strain, the
nucleotide sequence of which has been determined, exhibited high homology to
methionyl-tRNA formyltransferase of, for example, Acinetobacier sp. ADP1. An ORF

30 at the 3' end exhibited high homology to dihydroxyacid dehydratase of, for example,

Acinetobacter sp. ADP1. Since there is no report that such proteins have functions
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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 ultrasonication is carried out under the conditions of OUTPUT= 4 and TIME
20 seconds to disperse stained bacteria in BS medium. 3010. A590 is measured. The results of the
adhesion test of bacteria cultured in M9 medium are shown below. Samples A590 13kb 0.226 11kb
0.173 WT 0.081 5E. coli into which the adhesion-associated gene had been introduced exhibited

associated with adhesion, these proteins were deduced to have no association with
adhesion in Acinetobacter sp. Tol 5.

1-5: Cloning of full-length AadA gene

In order to verify that sequencing had been carried out accurately, full-length
5  aadAd comprising a putative promoter site was amplified via PCR, and the length thereof
was confirmed. The Tol S-TKD-F and Tol 5-TKD-R primer regions are shown below.
Primer Tol 5-TKD-F:
S-AATATAGCTTAATTTCAAAAAAATTAAACCAATTGGTTTAAAAGTTAAAAAA
AGTGAAATATATCTCATTTTTTTGATTGCTTTAATTGTATGTAAATTGTTAAATAA
10 AAAAAATTGTACATTTTATATGCATTGCTAAAGCAGAACCTACTGCCCAAAATG
CATCTCCTAAGGAAAAGCGATATGAATAAAATCTACAAAGTGATTTGGAATGCG
ACTTTGTTGGCATGGG-3'
Primer Tol 5-TKD-R (complement):
5--GGCGGTGTAGCTGCAGCGTCTCAAGGCGATGCAAGTGTTCGTATCGGTATC
15 AGCGGTGTGATTGACTAATTCACTCGACAGGGAAGATCTTCGGGTCTTCCTTIT
TCTTCGAAAATTTTTTAAGAGAGAAAAAATGAAAGCATTTAACAAAAAAATTA
TGTTTGGTGTATTCAGCGGTCTTGTGATGTCATTGAGCCATGCTGCTGAAGTCG
AAAGTGCAAATACGCAAGAA--3'

PCR conditions used are as follows.
20
PCR conditions

Polymerase: Easy-A High-Fidelity PCR Cloning Enzyme
Template DNA: Tol 5 genome
Primer F: Tol 5-TKD-F
25  Primer R: Tol 5-TKD-R
Annealing: 55°C to 64.5°C

Extension: 11 minutes

As a result of PCR, a band corresponding to a 11,145-bp sequence (about 11 kb)
30 obtained via cloning and sequencing was obtained, and it was designated as Tol 5-11kb,

Subsequently, TA cloning was carried out using the product. Transformation was
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improved adhesiveness to a solid surface compared with a wild-type strain. The results demonstrate
that introduction of the adhesion-associated gene confers the adhesive property to bacteria with low
adhesiveness. In addition, the results demonstrate that the aad,4 gene and the aad,4-ompA operon
obtained herein are associated with the 10adhesion of microorganisms. Differences were
observed among culture broth of the strains (Fig. 10). While the liquid culture of the wild-type strain
was homogeneously clouded, the DH5a::aadAompA cells and the DH5a::aad4 cells aggregated to the
extent that sucta %Q?I\%n&ggr c%l%Ia l(t))e ws&:@l{yl%ts)lsl rv. d,vgeng threegqlltur ﬁ tlonsalyvl%r%ﬁll%ar
15Agg|ut|na ion tests were per Hormed in order to quan itate autc agg utination. The agg utinating
property mﬁ&emeaﬂedwﬂbmesfoﬂmmngJMam@Iam dmBagdlistindtiondesty and aftet. flesbagterial
culture bro h wa rifuged and the c re su t tw 20r V. 2. An inor anlc salt
medium V\Pas ad ed‘?\%x thég ¢ 1([:‘B‘r%l dgellliegt%naw cglﬁ:seﬁ%gns %tl\}\?aée% al:anrg r\i/?g%ﬂr A¥otitation.

3. The turbidity (DR660) thbthehactdralsutpansioontias adjuisied 1o a thastantitevel withl asmedium.
The 0D660Q valu tthls time was defined as the initial 0D664 25value. 4. The cell suspension in
a glass ce‘%}?‘ﬁfg?% “ttibe was allowed to stand at room temperature for sedimentation of the formed
aggregates of cells, and changes over time in the 0D660 value of the supernatant were measured.

5. The percentage of aljsioagglutlnatlon (aggregation) was determined by the following equation. initial
0D660 - mphing

Polymerase: Blend Taq

Template DNA: pCR-XL-TOPO::Tol 5-11kb plasmid
10 Primer F: pUC118F

Primer R: pUC118R

Annealing: 56°C to 68°C

Exlension: 11 minutes

15 As a result of restriction enzyme treatment, a vector and a band ideal for gad4
were clearly observed. Also, a band having the size of aadd was observed as a result
of PCR.  As a result of sequencing of plasmid DNA, further, the sequences at the both
ends of the inserted fragment were completely consistent with the nucleotide sequence,
which had been determined in advance. Thus, sequencing accuracy was verified, and

20 the aad4 gene (about 11 kb) comprising a putative promoter sequence was satisfactorily
cloned.

Further, cloning of a genefic region of about 12,505 bp comprising a putative
promoter, aadd, and Tol 5-ompA was performed. The fragment was amplified via PCR.
The conditions used are as follows.

25

PCR conditions

Polymerase: Easy-A High-Fidelity PCR Cloning Enzyme
Template DNA: Tol 5 genome
Primer F: Tol 5-TKD-F
30 Primer R: Tol 5-ad-op-R3
Annealing: 50°C to 66°C
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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

nonspecifjé:xmg 'vq PIOPSIN and/or autoagglutinating property for a target microorganism,
comprisinﬁﬁ%@%ﬁﬁﬁé@rﬂmﬁmwmg autotransporter adhesin from a
microorganism having nonspecific adhesive property. 2. The method according to claim I,

wherein the micrOﬁ{g% m %\{ig_ _oggﬁgcific adhesflve rg&ergylis a bacterium of the genus

nis
Acinetobacter. 10 S the method accore ﬁognt%sg aim 1 of 2, Whérein the DNA encoding

autotransporieY EANE € (STAE FOllOWIRGONA (&) AD), TH T C TATA(Q) A ONA TamMprishg the

nuclentide SReNCs AE PR IET IR VR e A AACA ATGTNGGAAATACAAATGCONG
ACTATCGTTCAAAAACATCGACACATGGAAGAAATATGGCTGGTGCACGTGGC
TTATGGCGTGCAAC--3'

The obtained fragment of about 13 kb was designated as Tol 5-13kb and it was

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 EcoRI in order to verify the insert. It was further confirmed via

PCR. The conditions used are shown below.

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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(b) a DNA comprising a nucleotide sequence having 70% or more homology to 15 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; 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 20adhesive property and/or
autoagglutinating property for a microorganism. 4. The method according to any one of claims 1
to 3, whergj .1ar ICF- ism is rium of t nus Escherichia. T thod
according%gcl: a?h&fg\(/gr@r%m eéggsc[?leeriﬁ%éjégﬁé ’g%&r%% %%gﬁé #((?H}grfslﬁéc u&ﬁﬁtﬁg@éoﬁs@ he
method ac¢edrdfid to drylohé-ofigidimsitto 5, wherein the DNA encoding autotransporter adhesin is
introduced with the following DNA (a) or (b): 30(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
homologyHe:thdnbcieotideseglendems{shawi intSEQitD MOadesiont-adheimathedsactdrding to
claim 6, wherein the following DNA (a) or (b) is intrqduced into the target microorganism: 5(a) a DNA
complising & REE-EE%S Shée ad!shon SEE4D NO: 5;0or  (b) a DNA comprising a
nucleotide sequemnreehaniRg? Oe o MareIvsnaleghiothesnateatidaiseaupncemas shawnte SEQ ID

NO: 5 and having activity of providing or enhancing nonspecific adhesive property and/or
autoaggkﬁﬂ%r%grﬁ’aﬁg 8%%8@?9%8?386?6%%%?6“ i?lserted {such stral.pns ei.n}gl designated

as DH50::qaadA and DHSa::aad4-ompA) were compared with those of the wild-type E.

coli DH5a strain (WT) as a control.  The E. coli DHSa strain transformed with a vector

10 into which the aad4-ompA operon had been inserted was accepted by the Patent
Microorganisms Depositary, the Department of Biotechnology, National Institute of
Technology and Evaluation, Incorporated Administrative Agency (2-5-8 Kazusakamatari,
Kisarazu-shi, Chiba, Japan) as "DH5e-XETOPO::aadA4-ompA" under the provisional
accession number: NITE ABP-490 (date of accession: February 19, 2008).

15 2-1: Morphological observation using opiical microscope

In order to observe morphological changes resulting from introduction of the
aad4 gene and the aadA—oMpA operon, 3 types of strains (i.e., DHSa:: aadd, DHSa::
aad4d-ompA, and DH5a WT strains) were subjected to Gram staining, and the stained
strains were observed under an optical microscope. The results are shown in Fig. 6.

20 In the DH50::aad4-omp4 strain into which the aad4-ompA4 operon had been
introduced, filamentous structures that link a bacterial cell to other cells were observed.
“The filamentous substances that look like extracellular polymers (EPS) are considered to
be associated with the addition of adhesion. In the DHSa::aadA strain into which aadA
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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10 8. A DNA of the following (a), (b), or (c): (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 autoagglutinating 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 autgagglutipating:PIeRe ty iar alaeraoraaRisnidd oledrdh MISEANGRRISTENG, Whigh the DNA
according to claim 8 has been introduced, for which nonspecific adhesive property and/or
autoagglutiiatifg iprbpreMitivaEbEENSl e disveniahiasd 728 0. The microorganism according to

claim 9, which is .bactesisy of e genus ESCherishia comier skinJN& Migkoqr9anismgaRding to

claim 10, which is Escherichia coli. 12. A protein of the following (a), (b), or (c): 5(a) a protein
comprisir!baﬂhédémﬂ%\a@i@ @e@ﬂhﬁﬁéﬁiaglémﬁﬁiﬁ%@mumﬁ@wz; carifi) supfoteiriccoimiptising an
S ScAEanGs bl o U SRR DN D SE DS o
enhancingmidespecifim@dHesive proptrtyegacionestbagy lutmdting pfapRse)i forsarmicrosrgarism; or 10
O s ol gLepar e amnesel A s R EOIG Nramd v
microorgamnisitiple layers. In addition, relatively large quantities of DH5a::aad4 cells elongated
into long and thin shapes, which is consistent with the image, obtained as a result of
10 optical microscopic observation. In the enlarged image, portions that look like joints
were observed among the long and thin shapes, and the bacterial cells were linked sach
other at their poleé. Further, structures that look like appendages were observed in the
bacterial cells that had elongated into the long and thin shapes (Fig. 7).
In the DHb5a::aadA-ompA strain, numerous bacterial cells appeared to have
15 adhered to polyurethane carriers. It seems that each of the bacterial cells adheres to a
carrier in a manner such that a uniform monolayer film is formed on the carrier surface.
In the DHSw::aadd-ompA strain, production of EPS-like structures was also observed.
This. is consistent with the results of optical microscopic observation. In the
DHS5a::aadA4-ompA strain, many substances that look like appendages linking bacterial
20 cells to the carrier were observed (Fig. 8).
Unlike the two recombinant strains, there were substantially no E. coli DH5u
WT cells that had adhered to polyurethane carriers, and the cells appeared to have
"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 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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13. A method for culturing a microorganism, comprising causing the 15microorganism according to
claim 9, 10 or 11 to adhere to a carrier and/or aggregate to recover the microorganism. 14. A
method for production of chemical products using a microorganis 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. METHOD AND GENE FOR
PROVIDING OR ENHANCING NONSPECIFIC ADHESIVE PROPERTY AND/OR
AUTOAGGLITINATING BROPERTY.RORVIGRAQRGANISME ABSTRAGH of a dlsiguention

provides a means for]éproviding or enhancing nonspecific adhesive property and/or autoagglutinating

property forthierdorgRrishng wiAcneilesils afitpsutondsssaEric adhesive property or autoagglutinating
property. This inuentien relates @@&ﬁ(ﬁg{%f@&providing or enhancing nonspecific adhesive property

and/or autoagglutinating property for a target microorganism, comprising introducing into the target
microorganism a DNAreéfichdingrauto tiargss e eddemsintromiingifera orgadiseti traving henspecific
adhesive prapetty, (G, 1 B%ﬁﬁ%%%ég%%%ﬁﬁ&%@ WENGE HRTIING T GziNAYORAL WRpversity

Corporation Nagoya Institute o
adhesion test) was carried out. The adhesion test was evaluated in the following

manner.

<Adhesion test>
10 1. 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 1s added.
3. Ultrasonication is carried out with the use of UD-200 (TOMY) under the
15 conditions of OUTPUT= 5 and TIME= 20 seconds to suspend bacterial cells, followed
by adjustment of ODggo to approximately 0.2.
4. The suspension is added to each well of a 48-well microplate (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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<120> Method and Gene Providing or Increasing Nonspecific Adhesive Property and/or Agglomerating
Property for Microorganisms ¥130> PH-3507-PCT <160> 29 <170> Patentln version 3.4 <210> 1
<211> 10893 <212> DNA <213> Acinetobacter sp. <400> 1 atgaataaaa tctacaaagt gatttggaat
gcgactttgt tggcatgggt tgcagtatct60 gaattggcaa aagggaaaac caaatctacg acatcaaaat ccaaagctaa
atcattatct120 tcatctgtaa tagttggtgg gataatatta acaacacctt tatctttaat agcagctact180 gttcaagttg
gagggggaac taattctgga acaactgcta cagcttctac gaattgtgca240 gacttatata attatcaaaa tcctgagaac

tcaggctcty gageggeiog.garitaiaa390,gcRI0AARIY GARAEINNG HEAAIGA N BI9aIIAR 3 ACGRCAATY
tggtacttct360 ggaactggag ggtcgccagg gatagcgata ggtggaaatt ctaaagotac gggtggttta420

below.
Samples Asop
13kb .226
11kb 0.173
WT 0.081
5 E. coli into which the adhesion-associated gene had been introduced exhibited

improved adhesiveness to a solid surface compared with a wild-type strain.  The results

demonstrate that introduction of the adhesion-associated gene confers the adhesive

property to bacteria with low adhesiveness. In addition, the results demonstrate that

the aad4 gene and the aadAd-ompA4 operon obtained herein are associated with the
10 adhesion of microorganisms.

Differences werle observed among culture broth of the strains (Fig. 10). While
the liquid culture of the wild-type strain was homogeneously clouded, the DH5w::aad4-
ompA cells and the DH5u::aad4 cells aggregated to the extent that such agglutination
could be visually observed, aﬁd the culture solutions were clear.

15 Agglutination tests were performed in order to quantitate autoagglutination.

The agglutinating property was evaluated in the following manner.

<Autoagglutination test>
1. The bacterial culture broth was centrifuged and the culture supernatant was
20 removed.
2. An inorganic salt medium was added to the bacterial pellet and cell
suspension was obtained via ultrasonication.
3. The turbidity {(ODsgo) of the bacterial suspension was adjusted to a constant
level with a medium. The ODgg value at this time was defined as the initial ODgg
25  wvalue.
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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tctgttgcta taggcggata tgctcaagcg acaaatgttg gaagtattgc tttaggcaca480 gcagattat caagtggttt taacagttta
gcaatatcca gacaagctgc tgcaacgaat540 aactattcaa tagctatagg tacaacttca gtttcgaaag gagttggatc
gattgctatg600 gggcattcaa cgaatgetto tggagatcaa tcgatagcaa ttggtagctc ggatgctgtt660 aattcagcaa
cagcaacaac aacatacgat ggtacaacaa a ac caagc atcaggtagt720 aaatcgattg ctataggtgc aagcgcaaag
gcatcaacca ataacagcat tgcactaggt780 1/76 gcaggatcgg taacttctgc acaatctggt aattcttatc ttactggtgt
aggtgcatca840 gctacaaatg gtgttgtatc tgttggaact tcaactgcaa cacgtcgtat ccaaaatgta900 gcagatggtt
cagccgctts, agatgeigig.acaotiogic @@gg{g@ﬁ@@%@%{%g_ gatacaaatg gtcgtttagc tgctgettta ggtacaggta
gtggtgctge ctataatgcal020 gcaaacaata catataccgc tccaacgaat attgggggaa caggtaaaaa tacgattgat1080
gatgcaatta aagcagctgéeaéﬁﬁé@if@% GEgetygae brBHaeyH fgREEESK L 10 ssiteaned dydigtic
aatatcgtafgﬁg%}ggtgq%%agﬁgcaac accgacgttt1200 acaagtataa ctgtaaacaa tgcaccaacg gcaggtacag
atgcgaccaa caagacttat1260

initial OD660 - OD660 after sampling 100
initial OD660

5 Aggregation (%) =

The results are shown in Fig. 11.
As shown in the chart, autoagglutinating property of DHSa::aad4 was improved
compared with that of DHS5a 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

16 herein by reference in their entirety.
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gtagactcaa aagcagcagc atcgagaaca gaagtagcag ctggaagcaa tgtatctggt 1320 gtagtaaaaa cgacaggcgc
aaacggtcaa gacgtttata cagtaaatgc caatggtacg 1380 actgcatcag caggttcttc agcagttacc gtaacaccag
gcacgaaaga tgcaaataat1440 gtcactgact ataaagtaga ettatcageg actacaaaaa ccgatatcca
aaaaggtgtal500 gatgcaaaaa atgctgtaga taccgcaggt ctaaaattta aaggtgatac agcaaccaca 1560
agcaatacca agaaattagg tgacaccgtt tcgattacgg gtgatacgaa cattagtacal620 gttgcgacaa cagatggtgt
acaggttaag ttaaatccaa acttggattt aggagcaact1680 ggtagcgtta aaacgggtaa taccacgatt aacaatgcag
gtgtaacagc tgatcaagtt 1740 acggttggtg gtgtigttat-faagagcaca tcaggtatta atgctggtgg taaagcgatt1800
actaatgtag cagcaccaac aaataacaca gatgctgcta acaagaagta tgtagatgat1860 gcaggtacag cattaaccaa
tttgggcttt ggattaaaag cacaagatgg tacgactgtg 1920 aacaagaaat taggtgaagc agttgatatt gttggttcaa
acagcaacat cagtacaay c . agttgcacta tecaatacat tggactt tactacaggt
2040 agcgttacta cgg%%%}%e%:%t%%g@agc& lgigrtlgc%zgt%%g?lgg car%fc1S %Cdtgtcta%%%sﬁfé%grgggggg%nag%acaataaa
caatgcaccasrzgtagps gagatgeyacicnacasga ot R160r246s R CladPr 2008 /53534 tat giag ot
caaaggcagc agcatcaaga acagaa cagctggaag caatgtatct 222 tgtagtaa aaacgacagg.cgcaaacggt
MO o T RSt A e S R he e
agatgcaadi=2340 matgtescig aittedaaagiagagitgtca gcgactacaa aaaccgatat tcaaaaaggt 2400
gtagatgcaa aaaatgctgt agatactgca ggtctaaaat ttaaaggtga tacagcaacc 2460 acaagcaata ccaagaaatt
aggtgacacc gtttcgatta cgggtgatac gaacattagt 2520 acagttgcaa caactgatgg tgtacaggtt aagttaaatc

caaacttaga tttaggagcalbinctetdotagogditanaacopginatacease: aitapcaain CrRISAIAAC RYsIgaccaa
2640 gttacggttg gtqgtgttgt tattaacaac acat%ag ta ttaatgctgg tggtaaagcg 2700 attaccaatg tagcagcacc
)

aacaaatadt’ BEHY; e RAORH FriRgiRdr o ey sk CadYta caydah4dE caatttgggc titggattaa
aagcgcaaga tggtacgact 2820 gtgaacaaga aattaggtga agcagttgat attgttggtt caaacagcaa catcagtaca
2880 aaagtaaatg caggcaaagt agaagttgca ctatccaata cattggactt agétéactaca 2940 ggtagcgtta ctacgggttc

aactgtaatt aacaatgctg §fgtaeged adeterdigd 3000!atBgdaicd adeiiagtisalabtgcanenbieagcag

gtacagatgg@@ﬁgﬁ@@ﬁ@%@ﬁ@sﬁma{gﬁg1%@@@%@9)9%%9@9aacagaag tcgcagctgg aagcaatgta
3120 tctggcgtag taaaaacgac aggtgcaaac ggtcaagacg tttatacagt aaatgccaat 3180 ggtacgactg

catcagcagg ttuttcddta S§imnTeHBedheaaelgedy atgrame40 saamdnciidigattifdalagtagactty
tcagcgacta caaaaggcgamtaicanasa 309 gg&%@@@égs8&?&%@&9&@%@%&98&9&&%@%‘%&%ag9

tgatacagca 3360 accacaagca ataccaagaa attaggtgac accgtttcga ttacgggtga tacgaacatt
agtaagttdégasaksetite tgetyricsgastrdyctall avtdddd thydatttaggac848081 76 protein having

activity of providing or enhancing nonspecific adhesive property and/or
autoagglutinating 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

20 adhesive property and/or autoaggiutinating property for a microorganism.

4. The method according to any one of claims 1 to 3, wherein the target

microorganism is a bacterium of the genus Escherichia.

25 5. The method according to claim 4, wherein the bacterium of the genus

Escherichia is Escherichia coli.

6. The method according to any one of claims 1 to 3, wherein the DNA
encoding autotransporter adhesin is introduced with the following DNA (a) or (b):
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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KT/02008/053591 gcaactggta gcgttaaaac gggtaatacc acgattaaca atgcaggtgt aacagagat 3540
caagttacag ttggtggtgt tgttattaac aacacatcag gtattaatgc tggtggtaaa 3600 gcgattacca atgtagcagc
accaacaaat aacacagatg ctgctaacaa gaagtatgta 3660 gatgatgcag gtacagcatt aaccaatttg ggctttggat
taaaagcgca agatggtacg 3720 actgtgaaca agaaattagg cgaagcagtt gaagttgttg gtgcggacag taacatcacc
3780 acgaaagttg caggeggtca ggttgcaatt gagttaaata aaaacctcaa caacttaact 3840 ggcattaccg
tgaacgatgg anecasigdtiassaaigaihsaraigiaat gy @araat3900 ggtatticgg ttaaagatgg ticaggcaat
accattgcag gtgtagataa cacagcgttg 3960 acagttaaag atggcagtgg caacacagaa accagcatta accaagcgat
caacacgtta 4020 aatgcagcgc aaggtgaaac tgataagttt gcagtgaagt acgacaaaaa tgctgatggc 4080
agtgtgaact acaacaacatitrcatiggdaageiaigacigctamgsaglag Acang avdica ALA0Nastagagges agatcaccac
aacaggtgga act?aoq,tcttg? C %t%t{t c%aagt(%%gggg 4200 gactacaaag atgttgccaa tgcaagcaaa ggtgtaaacg
atgca g?ggltlg ca ccaél%‘gc agcaaccagc aaaggctttg cattacaagc agcagatggc
4320 gctaaagttc agdagadtétaggugaagchgttgdagity tegytgeega dageancii)4B88@ctasamag
tgeaggegg teagatiogs Jligrdian AlRagractl caReaaciaAddR.al0ralia Craldncaa Jappaccaat
ggcaccaatg gttcaactgt gattggtaaa 4500 gatggtattt cagttaaaga cggticaggc aataccattg caggtgtaga
taacacagcg 4560uiatde tienzeeat gy choygeastatt Hidiareaddatinnectuge ¢farcaadmeya620
ttaaatgcag c%ﬁﬁ%&g%%59@%@@9&&&%9}%@%&9@@%@@@&&9@%@%90%9@9&%9%@0%2&0&&0&9
tattactgca ggcaatggta acggtactgc agcaacgatc 4740 ggaactgaca cagcaggtaa tagtgttgtg accagtggcg
gaactaaaat tHJAAHEUEO0 gcgaatggtg tcaatgcaag tgatgcagta aacaaaggtc aattggatag cttaagtaca 4860
4/76 PQRIP2008/053531 ggtcttacca atacaggctt tggtttaaaa gcagcagatg gcaacaccgt taacaaaaaa 4920
ttaggcgaag cagtagacgt tgteggtgct gacagcaaca tcaccacgaa agttgcaggc 4980 ggtcaggttg cgattgagtt
aaataaaaac ctcaacaict %Jgé’gé%? fﬁﬁegﬁéz@ )kd’bé‘t Jgaacca atggcaccaa tggttcaact gtgattggta
aagatggtat ttcgattaagpd ONgatgaitieath g daniackeatitjcagotgta gataacadad EQtigasaytitaaagatgge 5160
agtggcaaca cagaaa aaccaa gcgatcagca cgttaaatgc agcgcaaggt 5220 gaaactgaca agtttgcagt
gaagtacgac aagaatg?gt?gga@g‘téﬁégagé%r%lgc a%ué:a%ogg%éeglé%% %1%5%@3@2’9%&%06%%?&% 6¥ g}gcacgcaag
atgcaacaac aggoaagatcid34@uascacaataygtygdbtadl) titgadcaat gttgdaagigrcagitgactmgaaagatgtt
5400 gogaalgeagACagRIYION ARE0°R00LaRGIIgRACA.AIgGAgHE! Iaplacaacc RdB0 palgcggean
ccagcaaagg ctttgcatta caagcagcag atggcgctaa adgttcagaag 5520 aacctaggcg a%g%gttga agttgtcggt
gcggacagca atarcabiie tRapyeiiy 5580y ygsensy;: ttgcgattga gttaaataaa aacctcaaca acttaactgg
cattaccgtg 5640 aacgalggAaACEANILRAC PRADONEHAGINIYAIE.AaRATAIGY AHRoaliPdrraagatggtt

caggtaatac cattgcaggt,gtagataaca cagcgttgac agttaaagat 5760 ggcagtggca acacagaaac cagcattaac
caagcgatca %dett%%‘%’é%&ﬁ%@ﬁb Koty sty Hahgunyidis gl agrgas Bt Efgatggcag
tgtgaactac S33M-aReFreaias SAIB0SAGEIACEARIBEPRYEAYIRFACABAAIAeRRM [acaggcaag 5940
atcaccacaa caggtggaac aagettgaac aatgttgcaa gtgcgggtga ctacaaagat 6000 gttgccaatg caagcaaagg
tgtaaac ta ggtgacttaa acaatgcagt tgttgatgca 6060 accaatgcag caaccagcaa aggctttgca ttacaagcag
cagatggcgc taaagttcag & laf-aaggadeiaggcgaaghadidjanigitgie ggigecgaciagaanchicaseacaaaagtt
6180 5/76 PCPJP2008/053531 gcaggcggtc ftgcaat tgagttagat agaaacctca acaacttaac tggcattacc
6240 gtgaacé%%’ %ﬁg%cégtgg% ‘é%c%%{la%g%é ca%%%g%g\j% H@Eﬁ%@&@?ﬁ?&% oo} té%?agré)é]g% gttcaggcaa
taccattgca gdtetadata prashgogtegamagitaaa 6360 gatggcagtg gcaacacaga aaccagcatt aaccaagcga
tcaacacgtt aaatgcagcg 6420 caaggtgaaa ctgataagtt tgcagtgaag tacgacaaaa atgctgatgg cagtgtgaac
6480 tacaacaaca tcacattggc aggtacgact gcaagcagta cacaagatgc aactacaggc 6540 aagatcacca
caacaggfyg tacaagcit}y Abeariygaeresusyeyodgacadann $6otignigadectugrabycageneytgtaaac
gcaggtgact tgaagaatge, agttgttgat 6660 gcaaccaatg cagcgaccag caaaggcttt gcattacaag cagcagatgg
cgctaaagtt 6720 cagaagaacc taggcgaagc agttgaagtt gttggtgcgg acagtaacat caccacgaaa 6780
gttgcaggcg gtcaggttgc aattgagtta aataaaaacc tcaacaactt aactggcatt 6840 accgtgaacg atggaaccaa
tggcaccaat ggttcaactg tgattggtaa agatggtatt 6900 tcggttaaag atggttcagg caataccatt gcaggtgtag
ataacacagc gttgacagtt 6960 aaagatggca gtggcaacac agaaaccagc attaaccaag cgatcaacac gttaaatgca
7020 gcgcaaggtg aaactgataa gtttgcagtg aagtacgaca aaaatgctga tggcagtgca 7080 aactataaca atgtcacttt
agaggtaca aatggcacaa taatcagcaa tgttaaagcg 7140 ggtgctgtga cctcaacatc tactgatug atcaatggta
gccaattata tggtgttgca 7200 aacagcgtga agaatgcaat tggtggttca accacaattg atgcaacgac tggtgcaatc 7260
acgacgacca atattggtgg tacaggttca aatacgattg atggtgcaat cagcagtatt 7320 aaagattcag cgactaaagc
gaaaaccacg gtaagtgctg gggataatgt tgtcgttaca 7380 tcgggtacca atgcagatgg ctcaacaaac tatgaagttg
cgacagcgaa agacgttaac 7440 tttgacaaag tgactgtagg tagtgttgtt gtagataaat caagcaatac aatcaaagga
7500 ttaagtaata ccacttggaa cggaacagca gtatcaggtc aageggcgac agaagaccag 7560 6/76

caggtgactt aditaatgea 4260 g



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
tgattggtaa agatggtatt 8040 tcqattaaag.atggttcagg caataccatt gcaggtgtag ataacacagc gttgacggtt 8100
aaagatagca gtggcaatsc AG S AR S A CAR L Rt A {j‘f}t’é‘g]aﬁ:@ scBTBtHcethaggty aaactgataa
gtttgcagtg aagtacgata agaatgctga tggcagtgtg 8220 aactataaca atgtcacttt agcaggtaca aatggcacaa
taatcagaaa tgttaaagqg 828 t%%t%%tgltg% ﬁg&gaac@tjc Ecggzg_cg atcaatggta gccaattata cgatattgca 8340
3 By Ra &)

0
aacagcgtga agaatgcaat gpgr?gg ca accacaaén tggtgcaatc 8400 acaacgacca atattggtgg

tacaggttca aacacgattg) atgyigtaatoagsagtttt 8460 aargaticag-cgactaaagn §aapHT AT ataagtgctg
dogaraalg lgtegtiaca. 5520 9AIAGEA AICAORAN cleancanRs algandio.dacRataRg agapattaac

8580 tttgacaaag taactgtagg taatgttgtt gttgataagg caaatgacac gatccaagg gagcaata aagatctaaa
ttcaactgat tttGegariss angeragagcoiyedat yea BPndigadoagithatistivadtyattiacoapdditiatcatggaagy
ttgtggatgy tagiggsAas, 8460 AR00ERRIA HAlYARE aAAYARaATHRAAGE G AEANRAUAR ReARdaTe 8820
ttgttcttaa cgtatgacaa acaaggtcaa gaaaccacag atcgcctaac gattggtcaa 8880 //76~PC1/J2608/053531
acggtacaga SJafGSECREHIR AP LA PR R R KGRI Ty 4ba CatisT 80geMMBIgYtgatt tyggtacaac

aaatgactca agtgcaggly gitieaastediasageaattaNPOaigtanaly GoRttgildedaalogiosa gatagitcag
ttgctttagg tcaéﬁai\:é cc 9060 aaagtcaatg gtaaacaatc aattgcaatt ggttctggtg cagaagcttt aggcaatcaa 9120
t

tcgatcagta tt g TR ATy RO Eg Sl At By R o pet i adhasiity PARRRTYtgC
aaacagctac tetgtgggisatahcaadeg pgisctiata DdE-gaigacactt tcgtacttgg aaacaatgtc accaaaacta
ttgctggttc agtagtattg 9300 ggtaacggtt cagctgcaac gacaggtgct ggtgaggcag gctatgcctt atctgtagca 9360
acaaatgcag ataaagccgc gatcactaaa actacgtcaa gcactggtgc tgttgcagtt 9420 ggtgatgcgt cgagcggtat
ttatcgtcaa attaccggtd ftgctgoggthtdgdgtagaltdts) teagatgotggtgaangtigemeraitaaaasgegofigggta
accaagtigt a. 954 ttt taac gctaaagtaa atgcagacqg tacgattaca 9600
OSSN U L R A G LR e
tgcggcaaca deatEtadi wipenjaiatggtcag 9720 aatattgttg tcagcaagag caaaaatgca gatggttcag
acaactatga agtatcaaca 9780 gcaaaagact tgacagttga ttctgtcaaa gcgggtgata cggttctgaa taatgcaggt 9840
attacaattg gcaataacgc agttgtattg aacaacactg gattaaccat tagtggtgga 9900 ccaagtgtta ccttggcagg
catcgatgca ggcaataada Ccathat A4 tRIeRA908D Hhciniet apsedasEaBtitge adgticiaetaaighgcaattyg
acagcgcaat taaeaaigie H020aatarcaaiorinnald3g6klocealascaagaaigitaaat atgacgatgc atcaaaagat
10080 aagatcacac ttggtggtgg ggcaactggt acaacaatca ccaatgtgaa agatggtact 10140 gttgcgcaag
gttctaaa?goa tgctgtgaat ggcggtcaat tgtggaatgt tcaacaacaa 10200 gttgatcaga acacaactga tattagcaat
atcaaaaatg atattaacda.dggtadtgit hi260:84A6nPEIRRPA8/023b3] 19aittyytic Magragears taaagatgca

ccagtgacgg ttgcaaaaga tactgacggt 10320 acaacggtga atgtcgctgg aacagatggc aaccgagtag tgacaggtgt
taaggaaggt 1 3035%1(%%%%%%{Sc%%%%?cﬁgrga%ng%b aatggtagtc aattgaatac aaccaaccaa 10440
gcggtagtca attatcttgg tggtggggca ggttatgaca acattacagg tagcttcaca 10500 gcgccaagtt atacggtagg
tgactcgaaa tacaacaatg ttggtggcgc aattgatgca 10560 ttgaatcaag cagatcaagc attgaatagc aaaattgaca
atgtcagtaa caagttggat 10620 aacgcattcc gtattaccaa caaccgtatt gatgatgtag agaaaaaagc caatgctggt
10680 attgccgcetg cgatggctct ggaatcagca ccatatgtcc caggtaaata tacctatgca 10740 gcaggcgcag
cttaccacgg tggtgaaaat gcggtaggtg tgactttacg taaaactgca 10800 gacaatggtc gttggtcgat tacaggcggt
gtagctgcag cgtctcaagg cgatgcaagt 10860 gttcgtatcg gtatcagcgg tgtgattgac taa 10893 <210> 2 <211>

3630 <212> PRT

44



<213> Acinetobacter sp. <400> 2 Met Asn Lys lle Tyr Lys Val lle Trp Asn Ala 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 Ala Lys

Set Leu Set Set Setwaildin Vial G ly:6ly les354045Merken The TinmRiekei: SeskergierdlacAla Thr Val
Gin Val Gly 505560-5%8; RGN P2008/0535081 DEORGAUThRASHBenGly Tt THrdsaFhy Ala Ser Thr

Asn Cys Ala 65707580 Asp Leu Tyr ASRET yIGROARENEG B8 Asn Set- Gly Set- Gly Ala Ala
ABSTRACT

This invention provides a means for providing or enhancing nonspecific

adhesive property and/or autoagglutinating property for microorganisms with weak or

5  without nonspecific adhesive property or autoagglutinating property. This invention

relates to a method for providing or enhancing nonspecific adhesive property and/or

autoagglutinating property for a target microorganism, comprising introducing into the

target microorganism a DNA encoding autotransporter adhesin from a mijcroorganism
having nonspecific adhesive property.

(FIG. 1)

4h



-859095 Gly Asn Tyr Asn Ala Gly Asn Pro Set- Val Cys Set- lle Ala lle Gly 180034 0§G1pssmAla Gin
Gly Gly Thr Ser Gly Tin- Gly Gly Set- Pro Gly lle 115120125 Ala lle Gly Gly Asn Ser Lys Ala Tin- Gly
Gly Lea Ser Val Ala lle 130135140 Gly Gly Tyr Ala Gin Ala Thr Asn Val Gly Ser lle Ala Lea Gly Thr
145150155160 Ala Ala Leu Set- Ser Gly Phe Asn Set- Leu Ala lle Set- Arg Gin Ala 165170175 Ala Ala
Tin- Mn Asn Tyr Ser lle Ala lle GlyERHRGhESBR®al 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 <110> National University Corporation Nagoyva Institute of Technology

<120> Method and Gene Providing or Increasing Nonspecific Adhesive
Property and/or Agglomerating Property for Microorganisms

130> PH-3507-PCT

160> 29

<170> Patentln version 3.4
Q10> 1

©11> 10893

212> DNA

<213> Acinetobacter sp.

<4000 1
- atgaataaas tctacaaagt gatitggaat gegactttgt tggeatgggt tecagtatet 60

gaattggpaa aagpgaaaac caaatctacg acatcaasalt ccaaagetaa atcattatet 120
teatctgtaa tagtigeieg gataatatta-acaacacctt tatctttaat agcagctact 180
gticaagite gageeegaac taatictgsa acaactgeta cagettctac gaattgtgea 240
gacttatata attatcaasa tocipagaac tcaggetetp gageggctge gaattataat 300
geaggaaate caaspiptgiy tiegatcget ataggigasa acgcacaagg tgptacitct 360
geaactgeag ggtcgcéagg gatagcgata ggtggasatt ctaaagetac ggetggtita 420
tetgtigeta taggeggata tgetcaageg acasatpttg gaagtatige tttaggeaca 480
gcagcttiat caagiggtit taacagttta gcaatatcca gacaagetge tgcaacgaat 540
aactaitcaa tagc?atagg tacaactitca gittcgnaag pagitggatc gattgetatz 600
gegcattcaa cgaastgeite tggagatcaa £cgatagcaa ttggtagetc ggatgeigtt 660
aattcagcaa cagcaacaac aacatacgal ggtacaacaa atactcmage atcaggtagt 720
aaatcgat;g ctataggtge aagcgeaaag geatcaacca ataacageat tgeactaggt 780

a 1/76



210215220 Ala Thr Thr Thr Tyr Asp Gly Thr Thr Ann Thr Gin Ala Ser Gly 85?67' ;@@@i%%f
2608/053531 Lys Set lle Ala lle Gly Ala Set Ala Lys Ala Set Tin- Asn Asn Sét 24 55

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 Val Ala Asp Gly
Ser 290295868 # F4eAler St tas gAdEr \RaT THitVab I AtSdtel seBeie Ala®r Asp 305310315320

gctécaaatg
geagatgett
gatacaaatg
geaaacaata
gatgcaatta
acgacagett
acaagtataa
gtagactcaa
gtagtaaaas
actgecatcag
gtcacigact
gatgcaaaaa
agcaatacca
gitgegacaa
ggtagegtita
acggttggtg
actaatgtag
gcaggtacag
aacaagaaat
glaaatgcag
agegttacia

geanacaaag

gtgitegtate tgtiggaact
cagecegette agafgctgtg
gtegtttage tgetgettia
catataccge tccaacgaat
aageaactica acgaagigta
ctgatggtic aatatcgtat
ctgtaaacaa tgcaccaacg
aageageage atcgagaaca
cgacaggcge aaacggicaa
caggtictic agcagttace
ataaagtaga cttatcageg
atgetgtaga taccgeapgt
agaaattagg tgacaccgtt
cagatggtgt acaggliiaag
gaacgggtaa taccacgatt
gtgttgttat taacaacaca
cagcaccaac aaataacaca
catiaaccaa ttigggettt
taggtgaage agttgatatt
gcaaagtaga agitgeacta
cgggttéaac tgtaattaac

tcacaatasa caatgcacca

teaactgeas cacgtcgtat

acagtipctic agtiggataa

ggtacaggta gtggtactec

atiggggraa caggtaaaaa
gtegetggat caaataitipgt
tcggttgeta caagegeaac
gcaggtécag atgcgaccaa
gaagtagcag ciggaagcaa
gacgtttata cagtaaatge
gtaacaccag geacgaasaga
actacasaaa ccgatatcca
ctamaattta aaggigatac
tcgattacegg gigatacgaa
ttaaatceza actiggattt
aacaatgcag gigtaacage
tcaggtatta atgetggteg
gatgcigeia acaagaagia
gegattasaag cacaagatgg
gttggttéaa acagcaacat
tcceaatacat tggacitagg
aatacfggtg ttacggcaac

sragcaggta cagatgegac
2/76

ccaaaatgta
agettatgat
ciataatgeca
tacgattgat
cgttaceecg
accgacgttt
caagacttat
tgtatetget
caatggtacg
tgcaaataat
aaaaggigta
agcaaccaca
cattagiaca
aggageaact
tgatcaagtit
faaagcgatt
tgtagaigat
tacgacipgig
cagtacaaag
tactacaggt
tcaggttace

caacaagact

9060

960

1020

10680

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

CT/IP
Leo



Asp Tin- Asn Gly Arg Leo Ala Ala Ala Leo Gly Thr Gly Set Gly Ala 3253303@'% @25 K ,9 %ﬂa Ala Asn
Asn Thr Tyr Thr Ala Pro Thr Asn lle Gly 340345350 Gly Thr Gly Lys Asn Tin- [ Sfﬁ\ g % Lys

Ala Thr Gin Arg 355360365 Set Val Val Ala Gly Set Asn lle Val Val Thr Pro T Thr Ala Set 370375380
Asp Gly Set lle Set Tyr Set Val Ala Thr Set Ala Thr Pro Thr Phe 385390395400 Thr Set lle Thr Val Asn
Asn Ala Pro Thr Ala Gly Thr Asp Ala Thr 405410415 PON2008/053591 Asn Lys Thr Tyr VaI Asp Ser

3/76

Lys Ala Alat#tizt Beqt ArgaminedSlaesatasga acagaagteg cagetggaag caatgtatct 2220
ggtgtagtaa aaacgacagg cgcaaacggt caagatattt atgcagtaaa tgccaatggt 2280
acgactgeat cageaggttc ttcageagtt accgtaacac caggcacgaa agatgcaaat 2340
aatgtcactg actataaagt agacttgtica gegactacaa aaaccgatat tcaasaaggt 24@0
glagatgcaa aamatgetgt agatactgea ggtctaasaat ttaaaggtga tacagcaacce 2460
acaagcaata ccaagaaatt aggigacace gittegatia cgggigatac gaacattagt 2520
acagitgecaa caactgatgg tgtacageit aasgttaaatc caaacitaga ttiaggagea 2680
actgglageg iiaasacgge taataccacg attaacaatg caggtgtaac agetgaccaa 2640
gttacgettg gltegtgttgt tattaacaac acatcaggtia ttasigeteg tegtasageg 2700
attaccaatg tagcagcacc amacaaataac acagatgetg ctaacazgaa gtatgtagat 2?60
gacgcapggta cageattaac caatttggpc tftggattaa aagcgeaaga tggtacgact 2820
gtgaacaaga aaliaggtga ageagttgat attgitggit caaacagcaa catcagtaca 2880
aaaglaaate caggceaaagt agaagttgca ctatccaata cattggactt aggtactaca 2940
ggtagcgtté ctacgggtic aactgtaatt aacaatgetp gtgttacgge aacteaagtt 3000
accgcaaaca aagtcacagt taatsatgea ccascageag glacagatge gaccaataaz 3060
acttatgteg actcasaagc ageggeatca agaacagaag tcgeagetge aageaatgta 3120
tctggegtag taaaaacgac aggtgeaaac ggtcaagacg tttatacagt saatgecmat 3180
getacgacte catcégcagg ticticagea gitaccgtaa caccaggcac gaaagatgea 3240
aataatgtca ctgactatea agtagactig tcagcgacta casasaccga tattcaaaaa 3300
ggtgtagatg cazaaaatge tgtagatacc geaggtctaa aatttasagg tgatacagee 3360
accacaagea ataccaagaa attaggtgac‘accgtttcga‘ttacgggtga tacgaacatt | 3420
agtacagitg cgacaactga tggtgtacap gitaagctaa aiccaaactt ggatttagga 3480



420425430 Ala Ala Gly Ser Aso Val Set Gly Val Val Lys Thr Thr Gly Ala Asn 435440445 Gly GIn Asp
Val Tyr Thr Val Asn Ala Asn Gly Thr Thr Ala Ser Ala 450455460 Gly Ser SECAIR ¥B08HGYg5Tr Pro
Gly Thr Lys Asp Ala Asn Asn 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 AsFePRi*AIE BAT TR S B MER TR roreE 1293 18 er I A BB 520538 hr 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
(3|yr/\|a_111rcaagttacag ttggtgetgt tgttaltaac aacacatcag gtattaatge tggiggtaaa 3600

gegattacca atgtageage accaacaaat aacacagatg ctgctaacaa gaagtatgta 3660
gatgatgecag gtacagcatt aaccaattig ggcttiggat tasaagegea agaﬁggtacg 3720.
actgtigaaca agaaattagg cgaagcagii gaagttgittg gigcggacag taacatcace 3780
acgaaagttg caggcggtéa ggttoeaatt pagttasata asaacctcaz caacttaact 3840
ggcattaceg tgaacgaige aaccaatgge accaatggtt casctgtgat tggtaaagat 3900
ggtatitege ttaaagatge ttcaggcaat accat£gcag gtgtagataa cacagegttg 3960
acagitaasag atggcagteg caacacagaa accagcattia accaagcgat caacacgtta 4020
aatgcagege aaggtgaaac tgataagttt geagtgaagt acgacaaasa tgetgatgee 4080
agtgtgaact acaacaacat cacatiggea ggtacgectg caageagtac acaagatgea 4140
actacaggea agatcaccac aacaggtgga acaagetipa acaatgitge aagigegget 4200
gactacaaag atgttgcpaa tgcangeasa ggtgtasacg caggtgactt aaacaatgea 4260
gittgtigatig caaccaatge agesaccage asaggcttig cattacaage aécagatggc 4320
getasagtic agaasgaacct aggegaagea gitgaagttg teogeteccga cageaacate 4380
accacaaaag ttgcaggegg tcaggttgca attgagitaa ataasasacct caacaactta 4440
actggcatia ccgigaacga iggaaccaat égcaccaatg gticaactgt gatiggtaaa 4500
gatggtattt cagitzaaga cggticagge aataccattg caggtigtaga taacacageg 4560
ttgécagtta aagatggeag tggcaacaca gaaaccagea ttaaccaage gatcaacacg 4620
ttaaatgeag cgeaagptga aactgataag tttgeagtga agtacgacaa aaatacggat 4680
ggtagtacca actacaacapg taltactgea ggcaastggta acggtactge agcaacgate 4740
ggaacigaca cagcagglaa tagigitgtg accagtggeg gaactaaaat tagtaatgtt 4800

gegaatpggty tcaatgeaag tgatgcagta aacaasggtc aattggatag cttzagtaca 4860
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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 Asr &S0 iy €53 2 lle Thr
Asn Val Ala Ala Pro Thr Asn 12/76 PCT/JP2008/053531 595600605 Asn Thr Asp Ala Ala Asn Lys
Lys Tyr Val Asp Asp Ala Gly Thr Ala 610615620 Leu Thr Asn Leu Gly Phe Gly Leu Lys Ala GIn Asp

Gly Thr Thr Val 625630635640 Asn Lys Lys Leu Gly Glu Ala Val Asp lle Val Gly Ser Asn.Ser Asn
getctiacca atacaggeti tggtitasas gcagcapatg geaacaccgt taacaaamaz 4920

ttapggegaag cagtagacgt teteggtget gacagoasca tcaccacgaa agttgcéggc 4980
ggtcaggtie cgatigagtt asatasasac ctcaacaact taactggeat taccgigaac 5040
gatggaacca atggcaccaa tggitcaact gigattegta aagatpgtat ticgattaas 5100
gatggticag geaataccat tgecapgtgtia gataacacag cgttgacagt taaagatgge 5160
agtggeaaca cagaaaccag cattaaccaa gegatcaaca cgttaasatge agegeaaggt 5220
gaaacigaca agtitgeagt gaaglacgac aagaatgetg atggeagtge asactacaac 5280
aacatcacat tggeaggtac gactpeaagt agcacgcaag atgeaacaac aggeaagate 5340
accacaacag giggaacaag cttgaacaac gitgeaagtg caggtgacta caaagatgtt 5400
gecaatgcaa goasaggtgt aaacgeaggt gactigaaca atgeapttgl tgatgeaace 5460
aaltgcageaa ccagceaaagg ctiigeattia caagcagcag atggegctaa agttcagasag 5520
aacctaggeg aageagtiga agttgtcggt geggacagea acatcaccac aaaagtagte 5580
gegtgpacaag tigegatipga gitaaataas aacctcasca actizactgg cattacegtg 5640
aacgatggaa ccaatggeac asatggiica actgtgattg gtasagatgg tatttcgett 5700
aaggatgEtt caggtaatac cattgeaggt gtagataaca cagegitgac agttasagat 5760
- ggeagtgece acacagaaac cageattaac caagegatca acecgitaas tgcagegecaz 5820
ggtgaaactg ataagtitge agtgaagtac gacaasaatg cigatggecag tgtgaactac 5880
aacaacatca cattggeapgg tacgactgea apcagiacac aagatgcaac tacaggeaag 5940
atcaccacaa caggiggaac aagcttgéac aatgitgecaa gigeggeiga ctacaaagat 60060
gttpgccaaty caageaaagg tgtasacgea ggtgactiaa acastgeagt tgttgatgea 6080
accaatgeag caaccagcaa aggctttgea ttacaageag cagatggege taaagttcag 6120
aagaacctag gegaageagt tgaagitgic ggtgecgaca gcaaéatcac cacaazagit 6180
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645650655 lle Ser Thr Lys Val Asn Ala Gly Lys Val Glu Val Ala Leu Ser Asn 660665670 Thr Leu Asp
Leu Gly Thr Thr Gly Ser Val Thy Thr Gly Ser Thr Val 675680685 lle Asn AsfCTHP &g alBRp Ak Thy
GIn Val Thy Ala Asn Lys Val 690695700 Thy lle Asn Asn Ala Pro Thy Ala Gly Thy Asp Ala Thy Asn
Lys Thy 705710715720 Tyr Val Asp Ser Lys Ala Ala Ala Set Arg Thy Glu Val Ala Ala Gly 725730735
Set Asn VaPSEFEA B VEPEY SEFHY T HY CRARISAASARCT S | herespt7407 4550 Ile Tyr Ala Val Asn Ala
Asn Gly Thy Thr Ala Set Ala Gly Set Set 755760765 Ala Val Thy Val Thr Pro Gly Thy Lys Asp Ala Asn

ccactiggas
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/\Sr‘\/aj-rhyggggﬁggatg gaaccaatgg caccaatggt tcaactpgtga ttggtasaga tggtattteca 6300
gitaasagacg gticaggeaa taccaiipea ggtgtagata acacagegtt gacagttasa 6360
gatggeagtg geaacacaga aaccageatt aaccaagega tcaacacgtt aaatgeageg 6420
caaggtgaaa ctgataagti tgeagtigeag tacgacaéaa atgctgatege cagtgtgaac 6480
tacaacaaca tcacaiigge aggtacgact geaageagta cacaagatge aactacagge 6540l
aagatcacca caacaggtge tacaagetig aacaatgtig caagtgeggg tgactacaaa‘ 6800
gatgitgeea atgeaasgeaa aggtetaaac goaggtpact tgaacaatge agttgitgat 6660
geaaccaatg cagcgaccag caaaggettt geatiacaag cagcagatgg cgetamagtt 6720
cagaagaacc taggcgaage agtigaagtt gttgetgege acagtaacat caccacgaasa 6780
gtigcaggeg gieaggiipge aatigagtta aataaaaacc tcaaqaactt aactggeatt 6840
accgigaacg atggaaccaa tggcaccaat ggttcaascig tgattggtaa agatggtatt 6900
teggttaasag atggttcagg caataccatt geaggtgtag ataacacage gtigacagtt 6960
asagaiggca gtggcsacac agaaaccage attasccaag cgatcaacac gttamatgea 7020
gegcaaggty aasctgatas gitigeagig aagtacgaca aasatgoiga iggeagtgea 7080
aactataaca atgicactit agciggtaca aatggeacaa taatcagcas tgttasageg 7140
getectgtga cetoaacate tactgatgeg atcaatggta gecaattata tggtgttegea 7200
aacagegtga agéatgcaat tggtggttéa accacaatlg atgeaecgac tggtgcaate 7260
acgacgacca atatiggtgg tacaggtica aatacgattg atggtgcaat cageagtatt 7320
asagaticag cgactasage gaaaaccacg gtaagtgetg gseatmatgt tgtegttaca T3R80
teggetacca atgeagatgg ctcaacaaac tatgaagtig cgacagegaa agacgttasc ?440
ttigacasag tgactgtage tagtgtigtt gtagataaat caageaatac aatcaaagga 7500
ttaagtaata cggaacagea gtatcaggtc aageggcgac agaagaccag 7560



770775780 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 PRE! llilps‘g@%gé%B'}l&)%lS Asp
Thr Ala Thr Tin- Set Asn Thr Lys Lys Leu Gly Asp Thr Val Set 820825830 lle 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

ttasaasacgg tcagegatge geaagetgsa actgatasagl ttgcagtgaa gtacgacaaa 7620
aatgetgaty geagtecgaa ctacaacagt attactgeag geaatpgtiaa cggiactgea 7680
geazcgateg gaéctgacac agcaggtaat agtgitgtga ccagtggege aactasaatt 7740
agtaatgttg cgastgglgt caatgeaagt gatgeagiaa acaaaggtca attggatage 7800
tiaagiacag gtcitaccaa tacaggcftt getttasaag cagcagatge caacaccgtt  TRG0O
aacaagasat taggepaage agtagacgtt gteggtgetg acageascat caccacgaaa 7820
gtigeaggeg gteaggitee gattgagita aatasasace teaacaactt aactggeatt  T980
accgtgascg atggasccaa tggeaccaat ggitcaacte tpattgptasa agatggtatt 8040
tegattaaag atggticagg caataccatt geagpigtag ataacacage gitgacggit 8100
aaagatagca gtggceaacac agéaaccagc attaaccaag cgatcaacac gttaaatgeca 8160
gegeaaggty aaactgataa gtitgeagig aagtacgata agaatgeteas fggcagtgtg 8220
aactataaca atgtcacttt agcaggtaca aétggcacaa taatcagaas tgttaaageg 8280
ggtgctptga cotcaacatc tacigatgeg atcaatgeta gecaattata cgatattges 8340
aacagcgtga agaatgeceat tggtggttca accacaagag atgtaacgac tggtgcaatce _8400
acaacgacca atattggtgg tacaggtééa aacacgattg atggigeaat cageagtatt 8460
aaagaticag cgactaaagc gaaaaccacg ataagtgctg gggataatgt tetegitaca 8520
teggetacca atgeagatge ctcaacaaac tatgaagtig cgacagegaa agacgitaac 8580
tttgacazag tasctgtagg faatgtigit gtigataagg caaatgacac gatccaaggt 8640
ttgageaata aagatctaaa tteaactgat ttigegacca aaggtagage tgcegactgaa 8700
gaacagtiaa asgcagtgat taccagtaat atcacggaag tiptggatgg taatggeaac  B760
aaggtgaata ttattgacca agttgtaaat accaaacctpg acaataagaa ccaagattca 8820
ttgttcttaa cgtatgacaa acasggtcas gaaasccacag atcgectaac gattggtcaa  B880 -
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865870875880 Val Thr Val Gly Gly Val Val lle Asn Asn Tin- Set Gly lle Asn Ala 885890895 Gly Gly
Lys Ala lle Thr Asn Val Ala Ala Pro Thr Asn Asn Tin- Asp 900905910 Ala AlgCASh3 8858 534 Yhl Asp
Asp Ala Gly Thr Ala Leu Thr Asn 915920925 Leu Gly Phe Gly Leu Lys Ala Gin Asp Gly Thr Thr Val
Asn Lys Lys 930935940 Leu Gly Glu Ala Val Asp lle Val Gly Set Asn Set Asn lle Set Thr
945950955968 #4792 UB70F3 59 134K e IASHCA [t ©iyat g MellaGiiga/aBA¥A Lou Ser Asn Tin- Lou Asp
965970975

aaaggtgatt tgeggtacaac aaatgactca agtpcaggty gittaaacic tacageoaatt 9000
getgtasatg cgattgttge gaatgegtgea gatagtteag ttgetttegg tcataacace 9060
aaagtcaatg gtasacaalc aatigcaatt ggttetggtg cagaagettt aggeaatcza 9120
tegatcagta ttggtacage caataaagic actggtmatc attcgestece gattggtgat 9180
ccaéctattg taaatggtegc aamacagetac tetgigggta atascaacca agtacttaca 9240
gatgacecit tegiactigg sascasatgtc accaaaacta ttgetggtic agtegtattg 93060
ggtaacggtt cageigeaac gacaggtget ggtgaggcag getatgectt atctgtagea 93560
acaaatgcag ataaagccge gaicactaaa actacgtcaa geactggtge tgttgeagtts 9420
ggteatgegt cgapeggtet ttatcgteaa attaccgetg tigetgegge tagegtagat 9480
teagatgetg tgaacgttge acagttaasaa geggiogegta accaapttgt ascgactcaa 9540
actacattgg tgaacagtiti ggpipgtaac gotaaagtaa atgeagacgg tacgattaca 9600
ggaccaactt ataatgitge tcaagptaat cagaccaatg tiggigatge attaactgeg 9660
cttgataacg caattaatac tgcgecaaca acatictaaat cgactgittc taatggtcag 9720
aatatteglite tcagcaagag camamatgea gatggticag acaactatga agtatcasca 9780
gcaaaagact tgacagtiga itctgitcaaa gegggtgata cggttetgaa taatgeaggt 9840
attacaatig gcaataacge agttgtatig aacascactg gatiaaccat tagtggtgga 9900
ccaagtgtta cettggeagg catcgatgea ggeaataaaa ccattcaaaa tgtigegaat 9960
gcagtaaatg caacagatge aglcaaczaa gggeaatigg acagegeaat taacaatgtg 10020
aataacaalg taaatgaget teccaacaac getgttaaat atgacgatge atcasaagat 10080
aagatcacac tigotgptpy ggcaactggt acaacastca ccastgtgaa agatgetact 10140
gttgegeaag gtictasaga tgoigigaat ggeoggtcaat igtgpaatgt tcascaacaa 10200
gttgatcaga acacaactga tattagcaal atcaaazatg atattaacaa cggtactgit 10260
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Lou Gly TM- Thr Gly Ser Val Thr Thr Gly Sex' Thr Val lle Asn Asn 980985990 Ala Gly Val Thr Ala Tin-
Gin Val Thr Ala Asn Lys Val TM- Val Asn 99510001005 Asn Ala Pro Thr AlaPGlyThg 28 p 83 it Asn
Lys Thr Tyr Val 101010151020 Asp Sex' Lys Ala Ala Ala Sex' Pig TM- Glu Val Ala Ala Gly Ser
102510301035 Asn Val Sex' Gly Val Val Lys-TM- TM- Gly Ala Asn Gly Gin Asp 104010451050 Val Tyr
Thr Val Asn Ala Asn Gly TM- TM- Ala Sex' Ala Gly Sex' 105510601065 Sex' Ala Val TM- Val TM- Pro
Gly Thr LysSBRILE A&T9REAF8/ 4RI 5T 7t BseeTiF mapeT frttgecseal A% ou Ser Ala Tin- Tin- Lys

Thr Asp lle 108510901095
acaacggtge atgtcgetpe aacagatpge aaccgagtag itgacegptgt taagegaaggt 10380

geagtgaatg caacatctaa agatgetgtic aatggtagtc aattgaatac aaccaaccaa 10440

geggtagtea attatctige tggiggggea ggttatgaca acattacagg tagcttcaca 10500

gegecaagtt atacggtégg tgactcgasa tacaacaatg tiggtggcge aattgatgea 10560

tigaatcaag cagatcaage attgaatagg aazattgaca atgtcagtaa caagttggat 10620

aacgeattec gtattaccaa caaccplati gatgatgtag agaaaaéagc caatgetget 10680 '

attgcegetg cgatggetet ggaaticagea ccatatgice caggtaaats tacctatgea 10740

gragecgeag cttaccacgg tgpigasaat geggtaggtg tgacttitacg taaaactgea 10800

gacaatégtc gttggtcgaf tacaggeget gtagctgeag cptctcaagg cgatgeaagt 10860
~ gticgtatcg gtatcagegg tétgattgac taa 10893

210> 2

<211> 3630

212> PRT

<213> Acinetcbacter sp.

400> 2

Met Asn Lys Ile Tyr Lys Val Ile Trp Asn Ala Thr Leu Leu Ala Trp

1 5 14 15

Val Ala Val Ser Glu Leu Ala Lys Gly Lys Thr Lys Ser Thr Thr Ser
20 25 30

Lys Ser Lys Ala Lys Ser Leu Ser Ser Ser Val Ile Val Gly Gly Ile
35 46 45

Ile Leu Thr Thr Pro Leu Ser Leu Ile Ala Alz Thr Val Gln Val Gly
50 55 60
9776



Gin Lys Gly Val Asp Ala Lys Asn Ala Val Asp Tin- Ala Gly Lou 11001105115%9,!33%% Pﬁﬁk ﬁ}j @sp
Thr Ala TM- Thr Sex' Asn TM- Lys Lys Leu 111511201125 POT JP2008/0 3k ‘é gp% in= 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 G y Asn Thr Thr lle Mn
116011651170 Asn Ala Gly Val Thr Ala Asp Gin Val Thr Val Gly Gly Val Val 117511801185 Ile Asn
Asn Thr Seéglé!}yefhéSArSInAéear % %!%/’}T%SA :al%ﬂ-eA ab rSer Thr Asn Cys Ala

65 70 75 80

Asp Leu Tyr Asn Tyr Gin Asn Pro Glu Asn Ser Gly Ser Gly Ala Ala
- BS 80 95

Giy Asn Tvr Asn Ala Gly Asn Pro Ser Val Cys Ser Ile Ala Ile Gly
100 105 110

Glu Asn Als Gln Gly Gly Thr Ser Gly Thr Gly Glv Ser Pro Gily Ile -
’ 115 . 120 125

Ala Tle Gly Gly Asn Ser Lys Ala Thr Gly Gly Leu Ser Val Ala Ile
130 135 140

Gly Gly Tyr Ala Gin Ala Thr Asn Val Gly Ser Ile Ala Leu Gly Thr
145 150 155 160

Ala Ala Leu Ser Ser Gly Phe Asn Ser Leu Ala Ile Ser Arg Gln Ala
165 170 175

Ala Ala Thr Asn Asn Tyr Ser Ile Ala Ile Gly Thr Thr Ser Val Ser
180 185 160

Lvs Gly Val Gly Ser Ile Ala Met Glv His Ser Thr Asn Ala Ser Gly
: 195 200 205

Asp Gln Ser Ile Ala Ile Gly Ser Ser Asp Ala Val Asn Ser Ala Thr
210 215 220

Ala Thr Thr Thr Tyr Asp Gly Thr Thr Asn Thr Gln Ala Ser Gly Ser
225 230 235 240
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119011951200 Asn Val Ala Ala Pro Tin- Asn Asn Thr Asp Ala Ala Asn Lys Lys 120512101215 Tyr Val
Asp Asp Ala Gly Thr Ala Leu Tin- Asn Leu Gly Phe Gly 122012251230 Leu HySJRRIQE AK8Gly Thr
Thr Val Asn Lys Lys Leu Gly Glu 123512401245 Ala Val Glu Val Val Gly Ala Asp Ser Asn lle Thr Thr
Lys Val 125012551260 Ala Gly Gly GIn Val Ala lle Glu Leu Asn Lys Asn Leu Asn Asn 126512701275
Leu Thr Gly lle Tin- Val Asn Asp Gly Tin- Mn Gly Thr Asn Gly 128012851290 Ser Tin- Val lle Gly Lys

Asp Gly lle SerSwralleyslandir Gly Serse/ig Lys Ala Ser Thr Asn Asn Ser
245 250 255

Tle Ala Leu Gly Ala Gly Ser Vel Thr Ser Ala Gln Ser Gly Asn Ser
260 265 270

Tyr Leu Thr Gly Val Gly Ala Ser Ala Thr Asn Gly Val Val Ser Val
275 280 - 285

Gly Thr Ser Thr Ala Thr Arg Ai'g Ile Gin Asn Val Ala Asp Gly Ser
280 295 300

Ala Ala Ser Asp Ala Val Thr Val Ala Gin Leu Asp Lvs Ala Tvr Asp
305 . 310 315 320

Asp Thr Asn Gly Arg Leu Ala Ala Ala Let Gly Thr Gly Ser Gly Ala
. 325 330 : 335

Ala Tyr Asn Ala Alz Asn Asn Thr Tyr Thr Ala Pro Thr Asn Ile Gly
340 345 350

Gly Thr Gly Lys Asn Thr Ile Asp Asp Ala Ile Lys Ala Thr Gln Arg
355 360 365

Ser Val Val Ala Gly Ser Asn Ile Val Val Thr Pro Thr Thr Ala Ser
370 375 380

Asp Gly Ser Ile Ser Tyr Ser Val Ala Thr Ser Ala Thr Pro Thr Phe
385 390 395 400

Thr Ser Ile Thr Val Asn Asn Ala Pro Thr Ala Gly Thr Asp Ala Thr
405 410 415
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PCT/JP2008/053591 129513001305 Gly Asn Thy lle Ala Gly Val Asp Asn Thy Ala Leu Thr Val Lys
131013151320 Asp Gly Ser Gly Asn Thr Glu Thr Ser lle Asn Gin Ala lle AsH(I32SIRARO18§3 Ty 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 1376137513801 yalIksTRerThis Thi & BaySPhirgdliht &inAlsh Asn Val Ala Ser 138513901395
Ala Gly Asp Tyr Lys A& Val Ala Asn Ald%Ser Lys Gly Val #6n

Ala Ala Gly Ser Asn Val Ser Gly Val Val Lys Thr Thr Gly Ala Asn
435 440 445

Gly Gln Asp Val Tyr Thr Val Asn Ala Asn Gly Thr Thr Ala Ser Ala
450 455 460

Gly Ser Ser Ala Val Thr Val Thr Pro Gly Thr Lys Asp Ala Asn Asn
465 470 475 480

Val Thr Asp Tyr Lys Val Asp Leu Ser Ala Thr Thr Lys Thr Asp Ile
485 490 4095

Gin Lys Gly Val Asp Ala Lys Asn Ala Val Asp Thr Ala Gly Leu Lys
500 505 510

Phe Lys Gly Asp Thr Ala Thr Thr Ser Asn Thr Lys Lys Leu Gly Asp
515 520 525

Thr Val Ser lle Thr Gly Asp Thr Asn Ile Ser Thr Val Ala Thr Thr
530 535 540

Asp Gly Val Gin Val Lys Leu Asn Pro Asn Leu Asp Leu Gly Ala Thr
545 550 555 560

Gly Ser Val Lys Thr Gly Asn Thr Thr Ile Asn Asn Ala Gly Val Thr
565 570 575

Ala Asp Gln Val Thr Val Gly Gly Val Val Ile Asn Asn Thr Ser Gly
580 585 : - 580

Ile Asn Ala Gly Gly Lys Ala Ile Thr Asn Val Ala Ala Pro Thr Asn
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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 Eys A9 by 63 §4y Ala Val
Glu Val Val Gly Ala Asp Ser 144514501455 Asn lle Thy Thr Lys Val Ala Gly Gly Gin Val Ala lle Glu
Leu 146014651470 17/76 PCT/JP 008/053591 Asn Lys Asn Leu Asn Asn Leu Thy (fly lle Thy Val Mn
Asp Gly 14751480485 Thy Mn Gly8thy Asn Gly Ser 8r Val lle Gy Lys Asp Gly lle

Asn Thr Asp Ala Ala Asn Lys Lys Tyr Val Asp Asp Ala Gly Thr Ala
610 615 620

Leu Thr Asn Leu Gly Phe Gly Leu Lys Ala Gln Asp Gly Thr Thr Va!l
625 630 635 ' 640

Asn Lys Lys Leu Gly Glu Ala Val Asp Ile Val Gly Ser Asn Ser Asn
' ' 645 650 655

Ile Ser Thr Lys Val Asn Ala Gly Lys Val Glu Val Ala Leu Ser Asn
660 665 670

Thr Leu Asp Leu Gly Thr Thr Gly Ser Val Thr Thr Gly Ser Thr Val
675 680 685

Ile Asn Asn Thr Gly Val Thr Ala Thr Gln Val Thr Ala Asn Lys Val
690 695 700

Thr Ile Asn Asn Ala Pro Thr Ala Gly Thr Asp Ala Thr Asn Lys Thr
705 716 715 720

Tyr Val Asp Ser Lys Ala Ala Ala Ser Arg Thr Glu Val Ala Ala Gly
725 730 735

Ser Asn Val Ser Gly Val Val Lys Thr Thr Gly Ala Asn Glv Gln Asp
740 745 750

Ile Tyr Ala Val Asn Ala Asn Gly Thr Thr Ala Ser Ala Gly Ser Ser
755 760 765

Ala Val Thr Val Thr Pro Gly Thr Lys Asp Ala Asn Asn Val Thr Asp
770 775 780
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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 A$h/@GiB(08 /185&3thr Leu
Asn Ala Ala GIn Gly Glu Thy 153515401545 Asp Lys 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 Gly Asn Ser Val Val Thy Ser Gly 158015851590 Gly Thr Lys lle Ser Asn

Val Ala Asn Gly Val Asn Ala Ser Asp 159516001605 Ala Val Mn Lys Gly Gin Leu Asp Ser Leu Ser Thy
Gly Leu Thifyr Lys Val Asp lLeu Ser Ala Thr Thr Lys Thr Asp Ile Gln Lys Gly

85 790 795 80O

Val Asp Ala Lys Asn Ala Val Asp Thr Ala Gly Leu Lys Phe Lys Gly
805 810 815

Asp Thr Ala Thr Thr Ser Asn Thr Lys Lys Leu Gly Asp Thr Val Ser
820 : 825 830

Ile Thr Gly Asp Thr Asn Ile Ser Thr Val Ala Thr Thr Asp Gly Val
835 840 ‘ 845

Gin Val Lys Leu Asn Pro Asn Leu Asp Leu Gly Ala Thr Gly Ser Val
850 855 860

Lys Thr Gly Asn Thr Thr Ile Asn Asn Ala Gly Val Thr Ala Asp Gin
865 870 875 ) 830

Val Thr Val Gly Gly Val Vel Ile Asn Asn Thr Ser Gly Tle Asn Alas
885 890 895

Gly Gly Lys Ala Iie Thr Asn Val Ala Ala Pro Thr Asn Asn Thr Asp
300 905 910

. Ala Ala Asn Lys Lys Tyr Val Asp Asp Ala Gly Thr Ala Leu Thr Asn
915 920 925

Leu Gly Phe Gly Leu Lys Ala Gin Asp Gly Thr Thr Val Asn Lys Lys
930 935 940

Leu Gly Glu Ala Val Asp Ile Val Gly Ser Asn Ser Asn Ile Ser Thr
945 950 955 960
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161016151620 Asn Thr Gly Phe Gly Leu Lys Ala Ala Asp Gly Asn Thy Val Asn 162516301635
P(Mg2608/053531 Lys Lys Leu Gly Glu Ala Val Asp Val Val Gly Ala Asp i ABH 15808685150 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 -
Lys Val Asn Ala Gly Lys Val Glu Val Ala Leu Ser Asn Thr Leu Asp

965 970 875

Leu Gly Thr Thr Gly Ser Val Thr Thr Gly Ser Thr Val Ile Asn Asn
980 ' 985 950

Ala Gly Val Thr Ala Thr Gln Val Thr Ala Asn Lys Val Thr Val Asa
995 1000 : 1005

Asn Ala Pro Thr Ala Gly Thr Asp Ala Thr Asn Lys Thr Tyr Val
1010 1015 1020

Asp Ser Lys Ala Ala Ala Ser Arg Thr Glu Val Ala Ala Gly Ser
1025 - 1030 1035

Asn Yal Ser Gly Val Val Lys Thr Thr Gly Ala Asn Gly Gln Asp
1040 1045, 1050

Val Tyr Thr Val Asn Ala Asn Gly Thr Thr Ala Ser Ala Gly Ser
1055 1060 1065

Ser Ala Val Thr Val Thr Pro Gly Thr Lys Asp Ala Asn Asn Val
1070 1075 1080

Thr Asp Tyr Lys Val Asp leu Ser Ala Thr Thr Lys Thr Asp Ile
1085 1090 1095

Gln Lys Giy Val Asp Ala Lys Asn Ala Val Asp Thr Ala Gly Leu
1100 1165 1110

Lys Phe Lys Gly Asp Thr Ala Thr Thr Ser Asn Thr Lys Lys Leu
1116 1126 1125
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170017051710 Ala Leu Tl-u- Val Lys Asp Gly Ser Gly Asn Thr Glu Thr Ser lle 171517201725 Asn Gin
Ala Ille Asn Thr Leu Asn Ala Ala Gin Gly Glu Thr Asp 173017351740 Lys PReTARGA 4.8 5135 Rbp Lys
Asn Ala Asp Gly Ser Ala Asn 174517501755 Tyr Asn Asn lle Tin- Leu Ala Gly Thr TM- Ala Ser Ser Thr
GIn 176017651770 Asp Ala Thr Thr Gly Lys lle Thr Thr Thr Gly Gly TM- Ser Leu 177517801785 Asn
Asn Val AIaG§’efl\:§(l]aT@°I)yaA§ﬁrTW %ﬁéﬁ %;alTA{aAﬂsﬁéAOlé@@m%msoo POLJP2008/053591

Ala Thr Thr Asp Gly Val Gln Val Lys Leu Asn Pro Asn Leu Asp
1145 1150 1155

Leu Gly Ala Thr Gly Ser Val Lys Thr Gly Asn Thr Thr Ile Asn
1160 1165 1170

Asn Ala Gly Val Thr Ala Asp Gln Val Thr Val Gly Gly Val Val
1175 1180 1185

Ile Asn Asn Thr Ser Gly Ile Asn Ala Gly Gly Lys Ala Ile Thr
1190 1195 1200

Asn Val Ala Ala Pro Thr Asn Asn Thr Asp Ala Ala Asn Lys Lys
1205 1210 1215

Tyr Val Asp Asp Ala Gly Thr Ala Leu Thr Asn Leu Gly Phe Gly
1220 1225 1230

.Leu Lys ' Ala Gln _Asp Gly Thr Thr Val Asn Lys Lys Leu Gly Glu
. 1235 12490 1245

Ala Val Glu Val Val Gly Ala Asp Ser Asn Ile Thr Thr Lys Val
1250 1255 1260

Ala Gly Gly Gln Val Ala Ile Glu Leu Asn Lys Asn Leu Asn Asn
1265 1270 1275

Leu Thr Gly Tle Thr Val Asn Asp.Gly Thr Asn Gly Thr Asn Gly
1280 1285 129G

Ser Thr Vel Ile Gly Lys Asp Gly Ile Ser Val Lys Asp Gly Ser
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Ser Lys Gly Val Asn Ala Gly Asp Leu Asn Asn Ala Val Val Asp 180518101815 Ala Thr Asn Ala Ala Thr
Ser Lys Gly Phe Ala Leu Gin Ala Ala 182018251830 Asp Gly Ala Lys Val B {3&8 (@433 Glu Ala
Val Glu Val 183518401845 Val Gly Ala Asp Set- Asn lle-Thr Thr Lys Val Val Gly Gly Gin
185018551860 Val Ala lle Glu Leu Asn Lys Asn Leu Asn Asn Leu Tin- Gly lle 186518701875 Tin- VaI
Asn Asp Gly Th¥Asn Gly Thr Asni®%y Ser Tin- Val 180688018851890 Gly Lys Asp Gly lle Ser Val Lys
Asp Gly Ser Gly Asn Thr lle 189519001905 Ala Gly Val Asp Asn Thr Ala Leu Thr Val Lys Asp Gly Set-
Gly 191019151920

Gly Asn Thr Ile Ala Gly Val Asp Asn Thr Ala Leu Thr Val Lys

1310 1515 1320

Asp Gly Ser Gly Asn Thr Glu Thr Ser Ile Asn Gin Ala Ile Asn
1325 1330 1335

Thr Leu Asn Ala Ala GIn Gly Glu Thr Asp Lys Phe Ala Val Lys
1340 1345 1350

Tyr Asp Lys Asn Ala Asp Gly Ser Val Asn Tyr Asn Asn [le Thr
1355 1360 1365

Leu Ala Gly Thr Thr Ala Ser Ser Thr Gln Asp Ala Thr Thr Gly
1370 1375 138¢

Lys Ile Thr Thr Thr Gly Gly Thr Ser Leu Asn Asn Val Ala Ser
1385 1360 1385

Ala Gly Asp Tyr Lys Asp Val Ale Asn Ala Ser Lys Gly Val Asn
1400 1405 - 1410

Ala Gly Asp Leu Asn Asn Ala Val Val Asp Ala Thr Asn Ala Ala
1415 1420 1425

Thr Ser Lys Gly Phe Ala Leu Gin Ala Ala Asp Gly Ala Lys Val
1430 1435 1440

GIn Lys Asn Leu Gly Glu Ala Val Glu Val Val Gly Ala Asp Ser
1445 1450 1455

Asn Ile Thr Thr Lys Val Ala Gly Gly Gln Val Ala Tle Giu Leu
1460 1465 1470
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Asn Thr Glu Thr Ser Ile 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- VaPWéJPf}BrW B id 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 Lys Asn Leu Asn Asn Leu Thr Gly Ile Thr Val Asn Asp Gly
1475 1480 1485

Thr Asn Gly Thr Asn Gly Ser Thr Val Ile Gly Lys Asp Gly I}e
1490 1495 1500

Ser Val Lys Asp Gly Ser Gly Asn Thr Ile Ala Gly Val Asp Asn
1505 1610 1515

Thr Ala Leu Thr Val Lys Asp Gly Ser Gly Asn Thr Glu Thr Ser
1820 1525 1530

Ile Asn Gln Ala Ile Asn Thr Leu Asn Ala Ala Gln Gly 6lu Thr
1535 1540 1545

Asp Lys Phe Ala Val Lys Tyr Asp Lys Asn Thr 4sp Gly Ser Thr
1550 1555 1560

Asn Tyr Asn Ser Ile Thr Ala Gly Asn Gly Asn Gly Thr Als Ala
1565 1570 1575

Thr Ile Gly Thr Asp Thr Ala Gly Asn Ser Val Val Thr Ser Gly
1580 © 1585 1590

Gly Thr Lys Ile Ser Asn Val Ala Asn Gly Val Asn Ala Ser Asp
1585 1600 1605

Ala Val Asn Lys Gly GIn Leu Asp Ser Leu Ser Thr Gly Leu Thr
1619 1615 1620

Asn Thr Gly Phe Gly Leu Lys Ala Ala Asp Glv Asn Thr Val Asn
1625 1630 : 1835
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Asn Asn Ala Val Val Asp Ala Thr Asn Ala Ala Thr Set- Lys Gly 201520202025 Phe Ala Leu Gin Ala Ala
Asp Gly Ala Lys Val Gin Lys Asn Len 203020352040 Gly Gin Ala Val Glu \éat \ied GheApsASH Set- Asn
 lle Thr Tin - 204520502055 Lys Val Ala Gly Gly Gin Val Ala lle Glu Len Mn Lys Asn Leu .
206020652070 Asn Asn Len Tin- Gly lle Thr Val Asn Asp Gly Thr Asn Gly Tin- 207520802085 Mn GIy
Set- Thr Val lle Gly Lys Asp Gly lle Ser Val Lys Asp 209020952100 Gly Ser Gly Asn Thx lle Ala Gly
Val Asp AshvhrAlaetdiyThHe 210521 182 1ab ¥aldlydlasp@I§eSatGly Asn Thr Glu Tin- Ser lle Asn Gin
Ala 1640 1645 1650

Ile Thr Thr Lys Val Ala Gly Gly Gln Val Ala Ile Glu Leu Asn
1655 - 1660 : 1665

Lys Asn Leu Asn Asn Leu Thr &ly Ile Thr Val Asn  Asp Gly Thr
1670 : 1675 1680

Asn Gly Thr Asn Gly Ser Thr Val Ile Gly Lys Asp Gly lle Ser
1685 1690 1695

Ile Lys Asp Gly Ser Gly Asn Thr [le Ala Gly Val Asp Asn Thr
1700 1705 1710

Ala Leu Thr Val Lys Asp Gly Ser Gly Asn Thr Glu Thr Ser Ile
1715 1720 1726

Asn GIn Ala Ile Asn Thr Leu Asn Ala Ala Gln Gly Giu Thr Asp
1730 1735 1740

Lys i_’he Ala Val Lys Tyr Asp Lys Asn Ala Asp Gly Ser Ala Asn
1745 1750 1755

Tyr Asn Asn Ile Thr Leu Ala Gly Thr Thr Ala Ser Ser Thr Gln
1760 1765 1770

Asp Ala Thr Thr Gly Lys Ile Thr Thr Thr Gly Gly Thr Ser Leu
1775 1780 1785

Asn Asn Val Ala Ser Ala Gly Asp Tyr Lys Asp Val Ala Asn Ale
1730 1795 1860
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212021252130 lle Asn Tin- Len Asn Ala Ala Gin Gly Gin Thr Asp Lys Phe Ala 213521402145 21/76
PCTW2008/053 91 Val Lys Tyr Asp Lys Asn Ala Asp Gly Set Val Asn Tyr BSnRsa 85023584160 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 Ley Asn Asn Val 218021852190 Ala Set Ala (]B\I}g;Asp Tyr Lys Asp Val Ala Asn Ala Set

Lys Gly 21&?2%%2%6%’ é\}aﬁsﬂéﬁa@g OG‘E/"A%% t‘“’é‘nAﬁsﬁ%sY?kyé Pval Asp Ala Thr Asn

Ala Thr Asn Ala Ala Thr Ser Lys Gly Phe Ala Lew GIn Ala Ala
1820 1825 1830

Asp Gly Ala Lys Val Gln Lys Asn Leu Gly Glu Ala Val Glu Val
1835 1840 1845

Val Gly Ala Asp Ser Asn Ile Thr Thr Lys Val Val Gly Gly Gln
1850 1855 1860 :

Val Ala Iie Glu Leu Asn Lys Asn Leu Asn Asn Leu Thr Gly Ile
1865 1870 1875

Thr Val Asn Asp Gly Thr Asn Gly Thr Asn Gly Ser Thr Val Ile
1880 1885 . 1890

Gly Lys Asp Gly Ile Ser Val Lys Asp Gly Ser Gly Asn Thr Ile
1895 1960 1805

Ala Gly Val Asp Asn Thr Ala Leu Thr Val Lys Asp Gly Ser Gly
1910 1915 1820

Asn Thr Glu Thr Ser Ile Asn Gin Ala Ile Asn Thr Leu Asn Ala
1925 1930 1935

Ala Gln Gly Glu Thr Asp Lys Phe Ala Val Lys Tyr Asp Lys Asn
1940 1945 1950

Ala Asp Gly Ser Val Asn Tyr Asn Asn Ile Thr Leu Ala Gly Thr
1055 1960 1965

Thr Ala Ser Ser Thr Gin Asp Ala Thr Thr Gly Lys Ile Thr Thr
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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 S%-ﬁml@lﬂgp@g%@p Val
Ala Gly Gly GIn Val Ala lle 225522602265 Gin Leu Asn Lys Asn Leu Asn Asn Leu Thr Gly lle Thr Val
Asn 227022752280 Asp Gly Thr Asn Gly Thr Asn Gly Ser Thr Val lle Gly Lys Asp 228522902295 Gly
lle Set Val Lys X8p Gly Set Gly A$WThr lle Ala G y 8230023052310 POT P2008/053591

Thr Gly Gly Thr Ser Leu Asn Asn Val Ala Ser Ala Gly Asp Tyr
1985 1996 © 1995

Lys Asp Val Ala Asn Ala Ser Lys Gly Val Asn Ala Gly Asp Leu
2000 2005 _ 2010

Asn Asn Ala Va! Val Asp Ala Thr Asn Ala Ala Thr Ser Lys Gly
2015 2020 2025

Phe Ala Leu Gln Ala Ala Asp Gly Ala Lys Val Gln Lys Asn Len
2030 2035 2040

Gly 6lu Ala Val Glu Val Val Gly Ala Asp Ser Asn Ile Thr Thr
2045 : 2050 2055

Lys Val Ala Gly 6ly GIn Val Ala Ile Glu Leu Asn Lys Asn Leu
2060 2065 2070

Asn Asn Leu Thr Gly Ile Thr Val Asn Asp Gly Thr Asn Gly Thr
275 2080 2085

Asn Gly Ser Thr Val Ile Gly Lys Asp Gly Ile Ser Val Lys Asp
2090 2095 2100

Gly Ser Gly Asn Thr Ile Ala Gly Val Asp Asn Thr Ala Leu Thr
2106 2110 2116

Val Lys Asp Gly Ser 6lv Asn Thr Glu Thr Ser Ile Asn Gln Ala
2120 2125 2130

Iie Asn Thr Leu Asn Ala Ala Gln Gly Glu Thr Asp Lys Phe Ala
2135 2140 2146
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Asp Asn Thr Ala Leu Thr Val Lys Asp Gly Set- Gly Asn Thr Glu 231523202325 Thr Set- lle Asn Gin
Ala lle Asn Thr Len Asn Ala Ala Gin Gly 233023352340 Glu Thr Asp Lys Pirg Ale Y ahlags B #sp Lys
Asn Ala Asp Gly 234523502355 Set- Ala Asn Tyr Asn Asn Val Thr Leu Ala Gly Thr Asn Gly ma-
236023652370 lle lle Sea- Asn Val 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 lle Asp Ala Thr Thr Gly 240524102415 Ala lle Thr Thr Thr Asn lle Gly Gly Thr Gly Set- Asn Thr lle
242024252%30.ys Tvr Asp Lys Asn Ala Asp Gly Ser Val Asn Tyr Asn Asn

2150 2155 2160

Ile Thr Leu Ala Gly Thr Thr Ala Ser Ser Thr Gln Asp Ala Thr
2165 2170 _ 2175

Thr Gly Lys Ile Thr Thr Thr Gly Glvy Thr Ser Leu Asn Asn Val
2180 2185 2190

Ala Ser Ala Gly Asp Tyr Lys Asp Val Ala Asn Ala Ser Lys Gly
2195 2200 2205

Val Asn Ala Gly Asp Leu Asn Asn Ala Val Val Asp Ala Thr Asn
2210 2215 2220

Ala Ala Thr Ser Lys Glv Phe Alas Leu Gln Ala Ala Asp Gly Ala
2225 2230 2235

Lys Val Gln Lys Asn Leu Gly Glu Ala Val Glu Val Val Gly Ala
2240 . 2245 2250

Asp Ser Asn Ile Thr Thr Lys Val Ala Gly Gly Gln Val Ala Ile
2255 2260 2265

Glu Leu Asn Lys Asn Leu Asn Asn Leu Thr Gly Ile Thr Val Asn
2270 2275 2280

Asp Gly Thr Asn Gly Thr Asn Gly Ser Thr Val Ile Gly Lys Asp
2285 2290 2255

Gly Ile Ser Val Lys Asp Gly Ser Gly Asn Thr Ile Ala Gly Val
2300 . 2305 2310
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Asp Gly Ala 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 245024552460 Asn Ala Asp Gly Set-pg Y gy slgne 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 Asfsb ysoPRbr Al Vel s VBYr Lys Asp Gly Ser Gly Asn Thr Glu
2315 2320 2325

Thr Ser Ile Asn Gln Ala Ile Asn Thr Leu Asn Ala Ala Gin Gly
2330 : 2335 2340

Glu Thr Asp Lys Phe Ala Val Lys Tvr Asp Lys Asn Ala Asp Gly
2345 2350 2355

Ser Ala Asn Tyr Asn Asn Val Thr Leu Ala Gly Thr Asn 6ly Thr
2360 _ 2365 2370

Ile Tle Ser Asn Val Lys Ala Gly Ala Val Thr Ser Thr Ser Thr
2375 2380 2385

Asp Ala Ile Asn Gly Ser Gin Leu Tyr Gly Val Ala Asn Ser Val
2390 2395 2400

Lys Asn Ala Ile Gly Gly Ser Thr Thr Ile Asp Ala Thr Thr Gly
2405 2410 2415

Ala Ile Thr Thr Thr Asn Ile Gly Gly Thr Gly Ser Asn Thr Ile
2420 2425 2430

Asp Gly Ala lle Ser Ser Ile Lys Asp Ser Ala Thr Lys Ala Lys
2435 2440 2445

Thr Thr Val Ser Ala Gly Asp Asn Val Val Val Thr Ser Gly Thr
2450 2455 2460

Asn Ala Asp Gly Ser Thr Asn Tyr Glu Val Ala Thr Ala Lys Asp
2465 2470 2475
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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 AF@%@W?HV@IE@Q‘E@H Gly
Gly Thr Lys lle Ser Asn Val 257025752580 Ala Asn Gly Val Asn Ala Ser Asp Ala Val Asn Lys Gly Gin
Leu 258525902595 Asp Soy Lou Ser Thr Gly Lou Thr Asn Thr Gly Phe Gly Lou Lys 260026052610
Ala Ala Asp'@IysAshng Hsa/kiisAen Dys Vyk e ba|jeGhalAlVakR646526202625 Asp Val Val Gly Ala Asp
Ser Asn lle Thr238r Lys Val Ala GA#8363026352640 @&§0Gin Val Ala lie Glu Leu Asn Lys Asn Leu Asn
Asn Leu Thr

Ser Ser Asn Thr Ile Lys Gly Leu Ser Asn Thr Thr Trp Asn Gly
2495 2500 2505

Thr Ala Val Ser Gly Gln Ala Ala Thr Glu Asp Gln Leu Lys Thr
2510 2515 2520

Val Ser Asp Ala Gln Gly Glu Thr Asp Lys Phe Ala Val Lys Tyr
2525 ' 2530 2535

Asp Lys Asn Ala Asp Gly Ser Ala Asn Tyr Asn Ser Ile Thr Ala
2540 2545 2550

Gly Asn Gly Asn Gly Thr Ala Ala Thr Tle Gly Thr Asp Thr Ala
2bhb 2560 . 2565

Gly Asn Ser Val Val Thr Ser Gly Gly Thr Lys Ile Ser Asn Val
2570 2575 25680

Alz Asn Gly Val Asn Ala Ser Asp Ala Val Asn Lys Gly Gln Leu
2585 2590 2595

Asp Ser Leu Ser Thr Gly Leu Thr Asn Thr Gly Phe Gly Leu Lys
2600 2605 2610

Ala Ala Asp Gly Asn Thr Val Asn Lys Lys Leu Gly Glu Ala Val
2615 2620 2625

Asp Val Val Gly Ala Asp Ser A4sn Ile Thr Thr Lvs Val Ala Gly
2630 2635 2640

Gly Gln Val Ala Ile Glu Leu Asn Lys ;‘Xsn Leu Asn Asn Leu Thr
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24/76 PCT/J2008/053531 264526502655 Gly lle Thr Val Asn Asp Gly Thr Asn Gly Thr Asn Gly Ser
Tin - 266026652670 Val lle Gly Lys Asp Gly lle Ser lle Lys Asp Gly Ser GlyP£spe2g;in26862685 Thr lle
Ala Gly Val Asp Asn Thr Ala Leu Tin- Val Lys Asp Ser 269026952700 Ser Gly Asn Thr Glu Thr Ser lie
Asn Gin Ala lle Asn Thr Leu 270527 02715 Asn Ala Ala Gin Gly Glu Thr Asp Lys Phe Ala Val Lys Tyr
Asp 272027252930 2650 2655

Gly Ile Thr Val Asn Asp Gly Thr Asn Gly Thf Asn Gly Ser Thr
2660 2665 2870

Val Ile Gly Lys Asp Gly Ile Ser Ile Lys Asp Gly Ser Gly Asn
2675 2680 2685

Thr Ile Ala Gly Val Asp Asn Thr Ala Leu Thr Val Lys Asp Ser
2690 2695 2700

Ser Gly Asn Thr Glu Thr Ser Ile Asn Gln Ala Ile  Asn Thr Leu
2705 2710 2715

Asn Ala Ala Gln Gly Glu Thr Asp Lys Phe Ala Val Lys Tyr Asp
2720 ‘ 2725 2730

Lys Asn Ala Asp Gly Ser Val Asn Tyr Asn Asn Val Thr Leu Ala
2735, 2740 2745

Gly Thr Asn Gly Thr Ile Ile' Arg Asn Val Lys Ala Gly Ala Val
2750 2755 2760

Thr Ser Thr Ser Thr Asp Ala Ile Asn Gly Ser Gln Leu Tyr Asp
2765 2778 2775

Ile Ala Asn Ser Val Lys Asn Ala Ile Gly Gly Ser Thr Thr Arg
2780 2785 2790

Asp Val Thr Thr Gly Ala Ile Thr Thr Thr Asn Ile Gly Gly Thr
2795 2800 2805

Gly Ser Asn Thr Ile Asp Gly Ala Ile Ser Ser Ile Lys Asp Ser
2810 : 2815 2820
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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 P(Sp;Ae; ig Agn £y per 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 Als Lys Thr Thr Ile Ser Ala Gly Asp Asn Val Val
2895 2830 2835 '

Val Thr Ser Gly Thr Asn Ala Asp Gly Ser Thr Asn Tyr Glu Val
2840 : 2845 2850

Ala Thr Ala Lys Asp Val Asn Phe Asp Lys Val Thr Val Gly Asn
2855 2860 2865

Val Val Val Asp Lys Ala Asn Asp Thr Ile Gln Gly Leu Ser Asn
2870 2875 2880

Lys Asp Leu Asn Ser Thr Asp Phe Ala Thr Lys Gly Arg Ala Ala
2885 2890 2895

Thr Glu &lu Gln Leu Lys Ala Val Ile Thr Ser Asn Ile Thr Glu
2900 2905 2910

Val Val Asp Gly Asn Gly Asn Lys Val Asn Ile Ile Asp Glm Val
2915 2920 2925

Val Asn‘ Thr Lys Pro Asp Asn Lys Asn Gin Asp Ser Leu Phe Leu
2930 2935 2040

Tht Tyr Asp Lys Gln Gly Gln Glu Thr Thr Asp Arg Leu Thr Ile
2645 2950 2955

Gly Gln Thr Val Gln Lys Met Asn Thr Asp Gly Ile Lys Phe Phe
2960 2065 2970

His Thr Asn Ala Asp Thr Ser Lys Gly Asp Leu Gly Thr Thr Asn
2975 2980 2985
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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 284028452850 Ala Thr Ala Lys Asp VEIASBAE A8p353 Mal Thr
Val Gly Asn 285528602865 Val Val Val Asp Lys Ala Mn Asp Thr lle Gin Gly Lou Ser Asn
287028752880 Lys Asp Lou Asn Ser Thr Asp Phe Ala Thr Lys Gly Mg Ala Ala 288528902895 Thr Glu
Glu Gin Leu Lys Ala Val lle Thy Ser Asn lle Thr Glu 290029052910 Val Val Asp Gly Asn Gly Asn Lys
Val Asn lle #& Asp &in Alalt20 §520202825¢v dhAdie Tihe L§E Ped Asp Asn Lys Asn Gin Asp Ser Lou Rho
Lou 29302935290 2995 3000

Alé Ile Val Ala Asn Gly Ala Asp Ser Ser Val Ala Leu Gly His
3005 3010 3015

Asn Thr Lys Val Asn Gly Lys Gln Ser Ile Ala Ile Gly Ser Gly
3020 3025 3030

Ala Glu Ala Leu Gly Asn Gln Ser Ile Ser Ile Gly Thr Gly Asn
303 3040 3045

Lys Val Thr Gly Asp His Ser Gly Ale Ile Gly Asp Pro Thr Ile
3050 3055 3060

Val Asn Gly Ala Asn Ser Tyr Ser Val Gly Asn Asn  Asn Gln Val
3065 3070 3075

Leu Thr  Asp Asp Thr Phe Val Leu Gly Asn Asn Val Thr Lvs Thr
3080 3085 3090

Ile Ala Gly Ser Val Val Leu Gly Asn Gly Ser Ala Ala Thr Thr
3095 3100 3106

Gly Ala Gly Glu Ala Gly Tyr Ala Leu Ser Val Ala Thr Asn Ala -
3110 3115 3120

Asp Lys Ala Ala Ile Thr Lys Thr Thr Ser Ser Thr Gly Ala Val
3125 3130 3135

Ala Val Gly Asp Ala Ser Ser Gly Ile Tyr Arg Gln Ile Thr Gly
3140 3145 3150
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Thr Tyr Asp 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 Lys Phe Rho 296029652970 His Thr Asn Ala Asp P0lr'$e 038Gy 35ptLou
Gly Thr Thr Asn 297529802985 PGI7J2608/053531 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 _
300530103%15 Mn ARG Sy AR S GRTLI® Bl Bertie Ar Wée@hp Ser Gly 302030253030 Ala Glu Ala
Leu Gly Asn Gi#%er lle Ser lle GR}%hr Gly Asn 3165

Leu Lys Ala Val Gly Asn Gin Val Val Thr Thr Gln Thr Thr Leu
3170 3175 3180

Val Asn Ser Leu Gly Gly Asn Ala Lys Val Asn Ala Asp Gly Thr
3185 3190 3195

Ile Thr Gly Pro Thr Tyr Asn Vel Ala Gln Gly Asn Gln Thr Asa
3200 3205 3210

Val Gly Asp Ala Leu Thr Ala Leu Asp Asn Ala Ile Asn Thr Ala
3215 3220 3226

Ala Thr Thr Ser Lys Ser Thr Val Ser Asn Gly Gln Asa Ile Val
3230 3235 3240

Val Ser Lys Ser Lys Asn Ala Asp Gly Ser Asp Asn  Tyr Glu Val
3245 3250 3255

Ser Thr Ala Lys Asp Leu Thr Val Asp Ser Val Lys Ala Gly Asp
3260 3265 3270

Thr Vai Leu Asn Asn Ala Gly Ile Thr Ile Giy Asn Asn Ala Val
3275 328G 3285 -

Val Leu Asn Asn Thr Gly Leu Thr [ie Ser Gly Gly Pro Ser Val
3200 3295 3300

Thr Leu Ala Gly Ile Asp Ala Gly Asn Lys Thr Ile Gln Asn Val
3305 ) 3310 3315

Ala Asn Ala Val Asn Ala Thr Asp Ala Val Asn Lys Gly Glr Leu
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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 A8p A< TR/RBS Yal Leu
Gly Asn Asn Val Thr Lys Thr 308030853090 lle Ala Gly Ser Val Val Leu Gly Asn Gly Ser Ala Ala Thr
[ Thr 309531003105 Gly Ala Gly Glu Ala Gly Tyr Ala Leu Ser Val Ala Thr Asn Ala 311031153120 Asp
Lys Ala Ala lle &% Lys Thr Thr Sé¥®Ber Thr Gly Ala ¥#0312531303135 Ala Val Gly Asp Ala Ser Ser
Gly lle Tyr Arg Gin lle Thr Gly 314031453150 '

Asp Ser Ala Ile Asn Asn Val Asn Asn Asn Val Asr Glu Leu Ala
3335 3340 . 3345 .

Asn Asn Ala Val Lys Tyr Asp Asp Ala Ser Lys Asp Lys Ile Thr
3350 3355 3360

Leu Gly Gly Gly Ala Thr Gly Thr Thr Ile Thr Asn Val Lys Asp
3365 3370 3375

Gly Thr Val Ala Gln Gly Ser Lys Asp Ala Val Asn Gly Gly Gln
3380 3385 : 3390

Leu Trp Asn Val Gin Gln Gln Val Asp Gln Asn Thr Thr Asp ile
3395 3400 3405

Ser Asn Ile Lys Asn Asp Ile Asn Asn Gly Thr Val Gly Leu Val
3410 3415 3420

Glr: Gln Ala Gly Lys Asp Ala Pro Val Thr Val Ala Lys Asp Thf
3425 : 3430 3435

Gly Gly Thr Thr Val Asn Val Ala Gly Thr Asp Gly Asn Arg Val
T 3440 3445 34580

Val Thr Gly Val Lys Glu 6ly Ala Val Asn Ala Thr Ser Lys Asp
3455 3460 3485

Ala Val Asn Gly Ser Gln Leu Asn Thr Thr Asn Gln Ala Val Val
3470 3475 3480

Asn Tyr Leu Gly Gly Gly Ala Gly Tyr Asp Asn Ile Thr Gly Ser
3485 3490 3495
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gCT/JP2008/053591 Val Ala Ala Gly Ser Val Asp Ser Asp Ala Val Asn Val Ala GIn 315531603165

| eu Lys Ala Val Gly Asn Gin Val Val Thr Thr Gin Thy Thr Leu 31703175318@@[&]9&&ﬂ§éﬂl§&5 &ly cly
Asn Ala Lys Val Asn Ala Asp Gly Thr 318531903195 lle Thy Gly Pro Tim Tyr Asn Val Ala Gin Gly Mn
Gin Thr Mn 320032053210 Val Gly Asp Ala Leu Tim Ala Leu Asp Asn Ala lle Asn Thr Ala _
321532203225 Ala Tim Thr Ser Lys Ser Tim Val Ser Asn Gly Gin Asn lle Val 323032353240 Val Ser

Asn Tyr Glu Val 324532503255
Lys Ser Lys lﬁ\]gqlélaAﬁaSBroGlgérs%;rAi‘ﬁ) Val Gl%r/ Asp Ser Lys Tyr Asn Asn

3500 3505 3510

Val Gly Gly Ala Ile Asp Ala Leu Asn Gln Ala Asp GiIn Ala Leu
3515 3520 3525 -

Asn Ser Lys Ile Asp Asn Val Ser Asn Lys Leu Asp  Asn Ala Phe
3530 3535 3540

Arg Ile Thr Asn Asn Arg Ile Asp Asp Val Glu Lys Lys Ala Asn
3545 3550 3555

Ala Gly Ile Ala Ala Ala Met Als Leu Glu Ser Ala Pro Tyr Val
3560 3565 3570

Pro Gly Lys Tyr Thr Tyr Ala Ala Gly Ala Ala Tyr His Gly Gly
3575 3580 3585

Glu Asn  Ala Val Gly Val Thr Leu Avg Lys Thr Ala Asp Asn Gly
3590 3595 3600

Arg Trp Ser Ile Thr Gly Gly Val Ala Ala Ala Ser Gin Gly Asp
3605 3610 3615 '

Ala Ser Val Arg Ile Gly Ile Ser Gly Val Iie Asp
3620 3625 3630

Q10> 3

211> 795

212> DNA

<213> Acinetobacter sp.

400> 3
atgaasgeat tiaacasaas sattatgtit ggtgtattca geggtottgt gatgteattsg 60
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Ser Thr Ala Lys Asp Leu Tim Val Asp Ser Val Lys Ala Gly Asp 326032653270 Tim Val Leu Asn Asn
Ala Gist lle Thr lle Gly Asn Asn Ala Val 327532803285 Val Leu Asn Asn TirRlGUF Eéd §ind 3135k 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
333533403358 ecte cigaagicga aagigeaaatl acgeaagaaa tccattttoc tgasatcaaa 120

gacagctalt taaaacaagt gaaccgtiat gaatatgacg atgtegeacg titagacaag 180
gpattaacca asgatcagat tcgecatatt ttgggaaatc cteaaticte tgaaggtictt 240
tttgegetta agacatggaa ttatgtatig gatéttcgtg ageeiaacte aaaccaatat 30
aagegttgee asttacgeat agatittgat aageaatacc gitcagacaa tctatattigg 360
azaaggtgaac aatgccaagg ctiaatgget tgegegattia ataatcagte tgagactgag 420
caaacgactc fagcaccigg tgggeagtct geaagigttt tgttitattt tgateatgeg 480
gatasaaatp gtglaaagaa cgeigaagtg attegtaaaa tcgeagatca gatisaacaaz 540
tetgatgega atagcecigt ttﬁtgtggct gegatatactg atcgtttagg atcatitcag 600
tataaccaac gtitatctgc ccasagageg aatacagtep ttgaactett gaagcaacaa 660
ggeaticgty gegageaaat tcagtacagt gotgamaata asscagatgt gtaccaaaag 720G
tgegeaggga tcaateanaa gatccaactg gtigaatgtc tageacctaa cogteogtgtg 780
zatatcacgt ggtaa 795
210> 4

<Z211> 264

<212> PRT

<213> Acinetobacter sp.

<400> 4

Met Lys Ala Phe Asn Lys Lys Ile Met Phe Gly Val Phe Ser Giyv Leu

1 5 10 15

Val Met Ser Leu Ser His Ala Ala Glu Val Glu Ser Ala Asn Thr Gln
20 25 30

Giu lle -His Phe Pro Glu Ile Lys Asp Ser Tyr Leu Lys Gln Val Asn
35 40 45
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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 Ile Thr Asn Val Lys Asp 336533703375 Gly Thr Val Ala Gin Gly §énlf ¢4 38p %8s V8l Asn
Gly Gly Gin 338033853390 Len Trp Asn Val Gin Gin Gin Vai Asp Gin Asn Thr Thr Asp lle
339534003405 Ser Asn lle Lys Asn Asp lle Asn Asn Gly Thr Val Gly Len Val 341034153420 Gin Gin
Ala Gly Lys Asp Ala Pro Val Thr Val Ala Lys Asp Thr 342534303435 Gly Gly Thr Thr Val Asn Val Ala
Gly Tin- Asp Gly Asn Arg Val 344034453450 Val Thr Gly Val Lys Glu Gly Ala Val Asn Ala Thr Ser Lys
Asp 3455348934651 Tyr Asp Asp Val Ala Arg Leu Asp Lys Gly Leu Thr Lys

50 ‘ 55 80

Asp Gin Ile Arg His Ile Leu Gly Asn Pro Gln Phe Ser Glu Gly Leu
65 70 75 80

Phe Ala Val Lys Thr Trp Asn Tyr Vel Leu Asp Ile Avg Glu Pro Asn
85 90 ' 95

Ser Asn Gln Tyr Lys Arg Cys Gln Leu Arg Ile Asp Phe Asp Lys Gln
100 105 110

Tyr Arg Ser Asp Asn Leu Tyr Trp Lys Gly Glu Gln Cys Gln Gly Leu
115 190 125

Met Ala Trp Gly Ile Asn Asn Gln Ser Glu Thr Glu Gln Thr Thr Leu
130 135 140

Ala Pro Gly Gly Gln Ser Ala Ser Val Leu Phe Tyr Phe Asp His Ala
145 150 - 155 160

Asp Lys Asn Gly Val Lys Asn Ala Glu Val Ile Arg Lys Tle Ala Asp
165 170 175

Gln Ile Lys Gln Ser Asp Ala Asn Ser Pro Val Phe Val Ala Gly Tvr
180 185 180

Thr Asp Arg Leu Gly Ser Phe Gln Tyr Asn Gin Arg Leu Ser Ala Gln
195 200 205

Arg Ala Asn Thr Val Val Glu Leu Leu Lys Gin Gln Gly Ile Arg Gly .
210 215 220 ‘
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Ala Val Asn Gly Ser Gin Len Asn Tin- Thr Asn Gin Ala Val Val 347034753480 Mn Tyr Len Gly Gly Gly
Ala Gly Tyr Asp Asn lle Thr Gly Ser 348534903495 29/76 PCT/JP 2008 / %%'ggﬁiﬁle/ Eﬁ'ﬁﬁ Pro
Ser Tyr Thr Val Gly Asp Ser Lys Tyr Asn Asn 350035053510 Val Gly Gly Ala lle Asp Ala Leu Asn GIn
Ala Asp Gin Ala Leu 351535203525 Asn Ser Lys lle Asp Asn Val Ser Asn Lys Led Asp Asn Ala Phe

353035353540 Arg lle Thr Asn Asn Arg lle Asp Asp Val Glu Lys Lys Ala Asn 354535503555
Glu Gin Ile Gln Tyr Ser Ala Glu Asn Lys Thr Asp Val Tyr Gln Lys

225 230 235 240

Cys Ala Gly 1le Asn Lys Lys Ile Gln Leu Val Glu Cys Leu Ala Pro
: 245 250 255

Asn Arg Arg Val Asn Ile Thr Tip
260

Q1> 5

<211> 11858

<212> DNA

213> Acinetobacter sp.

40> 5
ttgetttaat tgtatgteas ttgitasats aaasasaattg tacatittat atgeatiget 60 ‘

aaagcagaac ctacigecca amatgeatet cctaaggaza agegatategs ataaaatceta 120
casagtgati tgeaatpgega ctttgttgee atgggttgca gtatctgaat tggeazaagg 180
gaaaaccaaa tctacgacat caaaatccaa agciaaafca ttatcttcat ctgtaatagt 240
tggteggata atattazcaa cacctitate tttaatageca getacigttic aagtiggagg 300
gggaactaat tctggaacaa ctgetacage tictacgaat tgtgcagact tatataatta 360
teasaateet gagaactcag getciggapc ggctgggaat tataatgcag gaaatccaag 420
tgtgtgttcg ategetiatag gigaaaacge acaaggteget acticigegas ciggaggetc | 480
gecagggata gegataggte gasattctas agetacgget ggtitatetg tigetatage 540
cggatatget caagcgacaa atgtiggsag tatfgeitta ggeacageag ctttatcaag 600
tggttitaac aptttageaa tatccagaca agetgetgea acgaataact attcaatage 660
tatapggtaca acitcagtit cgaaagpagt tggatcgatt gctatggggc.attcaacgaa 720
tgettctgega gatcaatcga tagcaattgg tagetcggai getgttaatt capgcaacage 780
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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 Thrpgggp%r@%%//s Té’é{ﬁ Asp
Asn Gly 359035953600 Arg Trp Ser lle Thr Gly Gly Val Ala Ala-Ala Set Gin Gly Asp Og 15

Ala Ser Val Arg lie Gly lle Set Gly Val lle Asp 362036253630 <210> 3 <211> 795 <212> DNA <213>
Acinetobac@?@ﬁ@ﬁgég%gﬁf@ﬁ%ﬁ?ﬁé%%% waratetlt egtdeatita géftuttgt gatgtcattg60 30/76

aggtgcaage geaaaggeat caaccaataa cageatigea ctaggtgeag gateggiaac 960
ttetgeacaa totpgtaatt cttatettac tggigtagget gcétcagcta caaatggtet 960
tgtatetgtt geaacttcaa cigeaacacg tcgtatccaa aatgtagcag atggttcage 1020
cgetteagat getgtgacag tigetcaglit ggataaaget tatpatgata casatggteg 1080
titagctget getttaggta caggtagtge tgctgcctat aatgeageaa acaatacata 1140
taccgeteca acgaatatig ggggaacagg tasaaatacg attpgatgatg castiazage 1200
aactcaacga agtgtagicg ctggatcaaa tattgtegtt accecgacga cagettetga 1260
tggitcaata tcgtaticgy tigctacaag cgcaacacceg acgittacas gtataactgt 1320
aaacaaigca ccaacggcag giacagatge gaccaacaag acttatgtag actcaasage 1380
agcagcatcg agaacagaag tagcagetgg aagcaatgta totggipgtag taaaaacgac 1440
aggcgeaaac ggicaagacg tttatacagt asatgccaat ggtacgactg catcageagg 1500
ttettcagea gttaccgteaa caccaggeac gaaagatgea aataatgica ctgactataa. 1660
agtagactta tcagegacta caaaaaccga tatccaaaaa ggtgtagatg casasaatge 1620
tgtagatace geaggtetaa aatttaaagg tgeiacagea accacaagea ataccaagaa 1680
attaggtgac accgtitoga tlacgggiga tacgaacatt agtacagttg cgacaacaga 1740
tggigtacag gttaagtiaa atccaaactt ggatitagga gcaactggta gegttasaac 1800
geggtaatace acgattaaca aipcaggtgt macagetgat caagttaceg tigeteggtegt 1860
tgttattaac aacacatcag giattaatge tggtegstasa gegattacta atgtageage 1920
accaacaaat éacacagatg ctgotaacaa gaagtatgta gatgatgcag stacageatt 1980
aaccaattitg ggctttegat téaaagcaca agatgetacg actgtgaaca agaaattagg 2040
tgaagcag£t gatattgitg gticaaacag caacatcagt acassagtaa atgeaggeaa 2100

agtagaagit geactatcca atacattgga cttaggtact acaggitagcg ttactacggg 2160
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agccatgctg ctgaagtcga aagtgcaaat acgcaagaaa tccattttcc tgaaatcaaal20 gacautatt taaaacaagt

' gaaccgttat gaatatgacg atgtcgcacg tttagacaagl180 ggattaacca aagatcagat tcgpc@i%tﬁ, i
ctcaattctc tgaaggtctt240 tttgcggtta agacatggaa ttatgtattg gatattcgtg agcctaactc aaaccaat

aagcgttgcc aattacgcat agattttgat aagcaatacc gttcagacaa tctatattgg360 aaaggtgaac aatgccaagg
cttaatggct tgggggatta ataatcagtc tgagactgag420 caaacgactc tagcacctgg tgggcagtct gcaagtgttt tgttttattt

tgatcatgcgd8eryatiashisfyagtgtaRatra T Jettpabg Bircgeaamactegtiatfatcidattaaacaas40 tctgatgega -
atagccctgt tittgtgget ggatatactg atcgtttagg atcatttcag600 tataaccaac gtttatctge ccaaagageg aatacagtcg

ttgaactctt g&HgtHata&BETGE ARG IeET ergean reststdetytaetdmaaatddhacagatgt gtaccaaaag720
tgcgcaggga tcaataaaaa gatccaactg gttgaatgtc tagcacctaa ccgtcgtgtg780 aatatcacgt ggtaa795 <210> 4
<211> 264 2epaRseRRIPRIIE Ieietahdetersspri<e@O:tagte tagtaazaac 2340

gacaggcgea aacggtcaag atatttatgc agtaaétgcc aatggtacga ctgeatcage 2400
aggttcttca geagttaceg taacaccagg cacgaaagat geasataatg tcactgacta 2460
taaagtagac tigicagepa ctacaaaaac cgataticaa aaaggtgtap atgcassaaz 2520
tgetgtagat actgcaggtc tasaatttas aggtgatsca gcaaccécaa geaataccaz 2580
gaaattaggt gacaccgtitt cgattacgge tgatacgsac attagiacag {tgcaacaac 2640
tgatggtegta caggttaagt taaatgcaaa cttagattta ggageaactg gtagegttaa 2700
‘aacgggtaat accacgatta acaatgcagg tgiaacagcet gaccaagtfa cggtitegtgg 2760
pgttgttatt agcaacacat caggtattaa tgotgetget asagcegatta ccaatgtage 2820
agcaccaaca gataacacag atgetgetaa caageagtat gtagatgacg caggtacage 2880
attaaccaat tigggetits gettaaaage geaagatget acgactgtga acaagasatt 2940
aggtgaagea gtigatattg ttggticaaa cageaacatc agtacasasg tasatgeage 3000
caaagtagaa gitgcactat ccaatacati ggacttaggt actacaggta gegttactac 3060
gegticaact gtaattaaca atpetggtet tacggcaact caagitaccg caaacaaagt 3120
cacagitaatl aatgcaccaa cageaggtac agatgegace aatasaactt atgtagacte 3180
aaaagcagcg geaicaagaa cagaagtcgé agctggaage aatgtatctg gegtagteaa 3240
aacgacaggt goaaacggic aagacgttia tacagtaaat gccaatggta cgactgeate 3300
agcaggttet itcageagtta ccgtaacacc aggcacgaaa gatgcaaata atgtcactga 3360
ctataaagta gactigtcag cgactaczaa aaccgatatt caasaaggig tagatgeaaa 3420
aaatgctgté gataccgeag gtelaaastt tasaggtgat acagcaacca caégcaatac 3480
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Met Lys Ala Phe Asn Lys Lys lle Met Phe Gly Val Phe Ser Gly Leu 151015 Val Met Ser Leu Ser His

Ala Ala Glu Val Gin Ser Ala Asn Thr Gin 202530 Gin lle His Phe Pro Gin II@W}@Q§%§§§I§§§? Lys
Gin Val Asn 354045 31/76 PONP2008/053591 Arg Tyr Glu Tyr Asp Asp Val Ala’Arg'L i ys 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 LyscFa8reTTp R&Hargtoq di L sat e pere Aty Gler Bree s AsgBeems 3540

aactgatggt gtacaggtta agctaasatcc aéacttggat ttaggagcaa ciggtagegt 3600
tasaacgget aataccacga ttaacaatge aggtgtaaca getgatcaag ttacagttgg 3660
tggtgttott attaacaaca catcaggtat taatgctggl getmaspgega ttaccaatgt 3720
ageageacca acaaataaca cagatgetge taacaagaag tatgtégatg atgcaggtac 3780
agcatiaacc aatt;gggct ttggattaza agegeaagat ggtacgactg tgaacaagaa 3840
attaggegaa geagttigaag tigitegtge geacagtaac atcaccacga aagttgeagg 3900
cgeteaggit geaattgagt taaataaaaa cotcaacaac ttaactggea ttaccgtgaa 3960
cgatggaace aatggcacca atggitcasc tetgetiget asagatepta tticpgttaa 4020
agatggttca ggcaatacca tigeoagetgt agataacaca gegitgacag tisasgatgg 4080
cagipgcaac acagaaacca geattaacca agegatcasc acgitamatg cagecgeaagg 4140
tgasactgat aagtitgcag tgaagtacga casasatget gatggcagtg tgaactacaa 4200
caacatcaca tiggcaggta cgactgcaag cagtacacaa gatgesacta caggeaagat 4260
caccacaaca ggiggaacsa getigaacaa tgttgeaagt gegpgtgact acaaagaigt 4320
tggcaatgca ageaaaggtpy faascpeagg tgacttaaac aatgeagitg ttgatgeasac 4380
caatgcagea accagcaaag gcitigeatt acaageages gatgegcgeta aagtitcagaa 4440
gaacctagge gasgcagitg aszgitgtcgg tgcegacage macaticacca casasgttge 4500
aggegpteag gtigcaatty agtiaaataa asaccicaac aactliaactg geattaccgt 4560
gaacgatgga accaatggea ccaatggttc aactgigat® ggtaaagatg gtatttcagt 4620
tasagacgpt tcaggcaata ccattgeagg tgtagatdac acagegttga cagttaaaga | 4680
tgegcagigee aacacagaaa ccageaitas ccaagegaic aacacgtiaa atgcagegea 4740
agegtgazact gataagttig cagtgaagia cgacaaaaat acggatggia gtaccaacta 4800

caacagiatt actgcaggea atggtascgg tactgeagea acgatcggaa ctgacacage 4860
36/76



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 Ilﬁ?ﬁﬂﬁﬁ isg in Thr
Gin Gin Thr Thr Leu 130135140 Ala Pro Gly Gly Gin Set Ala Ser Val Leu Phe eA Q’E

145150155160 Asp Lys Asn Gly Val Lys Asn Ala Glu Val lle Arg Lys lle Ala Asp 165170175 Gin IIe
Lys Gin Set Asp Ala Asn Set Pro Val Phe Val Ala Gly Tyr 180185190 Thr Asp Arg Leu Gly Set Phe
Gin Tyr AsrraBippikel EeetSetsAMieGrsai0532087086! Argeiec st Egtvéal VE2Gin Len Len Lys Gin Gin Gly
lle Arg Gly 210215220

tgeaagigat gcagtaaaca aaggicaatt ggatagctta agtacaggtc ttaccaatac 4980

aggetitget tlamaageag cagatggeaa caccgttaac aasaasattag gegaageagt 5040
agacgitgtc ggtgotgaca geaacatcac cacgeaagtt goaggegpte aggttgegat 5100
tgagtisaat aaaaacctca acaacttamc tggeattacc gigaacgate gaaccaatgg 5160
caccaatggt tcaactgiga ttggtaaaga tggtatttcg attaaagatz gitcaggcaa 5220
taccatigea ggtgtagata acacagegtit gacagitaaa gatggeagtg geaacacaga 5280
aaccagceatlt aaccaagega tcaacacgtt aaatpeageg caaggtgaaa ctgacaagtt 5340
tgcagtgaag tacgacaaga atgetgatgg cagtgcasac tacaacasca tcacattgge - 5400
aggtacgact geaagtagea cgeaagatge aacaacagge aagatcacca caacaggigg 5460
aacaagcitg aacaacgitg caagtgeagg tgactacaaa gatgttgeea atgeaagesa 5520
apgtgtasac geaggtgact tgaacaatge agtigttgat geaaccaatg cageaaccag 5580
caaaggeilt geattacaag cagcagatgg cgctasagit cagaagaacc taggcgaage 5640
agttgaagtﬁ‘gtcggtgcgg acagcaacat caécacaaaa gtagigggte gacaagttge 5700
gattéagtta aataaaaacc tcaacaacti aactggcatt accgigaacg atggaaccaa 5760
teggeacazat gettcaactg tgatiggias agatggiatt fcgettaaag atggticagg 5820
taataccatt geaggtgtag ataacacage gtigacagtt aaagatggea glggcaacac 5880
agasaccage attaaccaag cgatcaacac gttaaatéca gcgeanggte aaactgataa 5940
gtttgeagty aagtacgacalaaaatgctga tggcagtgty amctacaaca acatcacatt 6000_
ggcaggtacg actgeaagea glacacsaga tgcaaciaca ggcaagatca ccacaacagg 6080
tggaacaage tigaacaatg ttgcaagige gggteactac aaagatgttg ccaaigcaag ‘6120
caasggtgla aacgeaggtg actiaaacaa tgeagtigtt gatgeaacca atgcagcaac 6180
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PCNP2008/053501 Glu Gin lle Gin Tyr Ser Ala Glu Asn Lys Thr Asp Val Tyr Gin Lys 225230235240
Cys Ala Gly lle Asn Lys Lys lle Gin Leu Val Glu Cys Leu Ala Pro 245250259%%2%9@[35@5@@ lle
Thr Trp 260 <210> 5 <211> 11858 <212>DNA <213> Acinetobacter sp. <400> 5 ttgctttaat tgtatgtaaa
ttgttaaata aaaaaaattg tacattttat atgcattgct aaagcagaac ctactgccca aaatgcatct cctaaggaaa agcgatatga

ataaaatcta 28 ety FetGtfadtieg R Rtgtgtca ghightjes qattagras tgfdaaaggl180 gaaaaccaaa

tctacgacat caaaatccaa agctaaatca ttatcttcat ctgtaatagt240
ageagitgaa gttgtcgetg cegacageaa catcaccaca aaagitgeag geggicagegt 6300

tgeaattgag ttassiasaa acctcaacaa ctiaactgge attaccgtga acgatggaac 6360
caatggeace aatggttcaa ctgtgatigg taazgatget atttcagtta aagacggttc 6420
aggcaatacce attgcaggieg tagataacac agegitgaca gitaasagatg geagtgecsa 6480
cacagaaace agcattaacc aagcgatcaa cacgitaasat peagegcaag gtgaaaciga 6540
taagttitgca gtgaagtacg acamsaamtgc tgatggoagt glgasactaca acaacatcac 6600
attggcaggt acgactgeaa geagtacaca apatgeazct acaggeamga tcaccacaac 6660
aggtggtaea'agcttgaaca atgttgeaag tgcggetgac facamagatg ttgecaatge 6720
aagcaaaggl gtasacpcag gtmacttgaa caatgceagti gttgatgcaa ccaatgeage 6780
gaccagcaaa gg;tttgcat tacaagcage agatggeget aaagticags agaacctagg 6840
cgaageaglt paagttgttg gtgegeacag taacatcacc acgasagttig caggeggtea 6900
ggttgcaatt gagttasata aaaacctcaa caacttaact ggeattaccg tgaacgatgg 6960
aaccaatgge accaatggit caactgtgat tggiaaagat ggtatitegg ttaaagatgg 7020
ticaggeaat accattgeag gtgtagataa cacagegttig acagttaaag atggeagtge 7080
caacacagaa accagcatia accaagegat caacacgtfa aatgcagege aaggtgasac 7140
tgataagitt geagtgaagt acgacaaaaa tgctgaﬁggc agtgcaaact atascaatgt 7200
cactttagct pgtacaaatg ggacaataat cagcaatgtt aaagegggtg ctgtgaccte 7260
aacatctact gatgegatca atggtageca attatatggt gttgeaaaca gegbgaagas 7320
tgcaatiggt ggticaacca caattgafgc amacgactget geaatcacga cgaccaatat 7380
tggtggtaca.ggtﬁcaaata cgattgateg tgcaatcage agtattaasag attcagegac 7440
tamagcgaaa accacggtaa gtgetgeega taatgttgte gtiacatcez gtaccaatge 7500

agatggctea acazactaty aagttgegac agegamagac gtiaactttg acaaagtgac 7960
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tggtgggata atattaacaa cacctttatc tttaatagca gctactgttc aagttggagg300 gggaactaat tctggaacaa

ctgctacagc ttctacgaat tgtgcagact tatataatta360 tcaaaatcct gagaactcag gctct@gﬁgpwg@g&aﬁ tpfaa
gcag gaaatccaag420 tgtgtgttcg atcgctatag gtgaaaacgc acaaggtggt acttctggaa ctggagggtc

gccagggata gcgataggtg gaaattctaa agctacgggt ggtttatctg ttgctatagg540 cggatatgct caagcgacaa
atgttggaag tattgcttta ggcacagcag ctttatcaag600 tggttttaac agtttagcaa tatccagaca agctgctgca

acgaataact @iegkslg 86 i gt acat tetigenety asnaeyatn wuateenitt g¥ftggggc attcaacgaa720
tgcttctgga gatcaatcga tagcaattgg tagctcggat getgttaatt cagcaacagc780 33/76 aacaacaaca tacgatggta

caacaaatactteargrratéeregeatfiaast cyatigetat St aggtgtisyeageataggcdiaaccaataa cagcattgca
ctaggtgcag gatcggtaac900 ttctgcacaa tctggtaatt cttatcttac tggtgtaggt gcatcagcta caaatggtgt960

tgtatctgtt ggaeicticaa ettfrazdacyFegtatccaeaatiytagragatggiteage:@20 Eébttcagat getgtgacag
ttgctcagtt ggataaagct tatgatgata caaatggtcg 1080
tgcgaactac aacagtatta cigeaggcaa tggiaacgel actgeagceaa cgateggaac 7800

tgacacagea getaatagtg tigtgaccag tggeggaact aaaattagta atgttgegaa 7860
tggigtcaat geaasgigatg cagtaszacaa aggtcaattg gatagettaa gtacaggtet . 7920
taccaataca ggctttggtt taaaagcage agatggcaac accgttaaca aaasaattagg 7950
cgaégcagta gacgtigicg gtgetgacag caacatcacc acgazagitg caggoggtea 8040
ggtigegatt gagttaaata aaaaccicaa caacttaact ggcattacer tgaacgatgg 8100
saccaatgge accaatggltt caacigtgat iggtaaagat ggtatttcga ttaasagatgg 8160
ticaggeaat accattgcag gtgtagataa cacagegtig scpgitaasg atageagtgg 8220
caacacagaa accagcatta accaagegat caacacgita aatgcagege aaggigaaac 8280
tgataagttt gecagtgaagt acgatasgaa tgceigatgee agtgigaact ataacaatgt 8340
cactttagea ggtacaaatg geacaataat cagaaatgtt asagcgggtg ctgtgaceic 8400
aacatetact gatgcgétca atggtageea attatacgal attgeaaaca gegtgaagaa 8460
tgcaatiggt ggticaacca caagagatgt aacgactggl geaatcacaa cgaccaatat 8520
tggtggtaca ggtteaaaca cgatigatgg tgcaateage agtattaaap atﬁcagcgaq B5B0
tasagegasa accacgataa gigetgggea taatgtigic gttacatcgg gtaccaatge 8640
agatggetea acasactatg aagtigegac agogasagac gitaacttig acaaagtaac 8700
tgtaggtaat gttgttgtig ataaggcasa tgacacgatc casggtitiga geaataaaga 8760
tctaaattcé actgaltittg cgaccaaagg tagagetgeg actgaagaac agitaaaage 8820
agtgattacé agtaataica cggaagitgt ggatggtaat ggcamacaage tgaatattat 8880
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tttagctgct gctttaggta caggtagtgg tgctgcctat aatgcagcaa acaatacatall40 taccgctcca acgaatattg
ggggaacagg taaaaatacg attgatgatg caattaaagc1200 aactcaacga agtgtagtcg R&b’d}ézcm'a@/tggglggg
accccgacga cagcttctga 1260 tggttcaata tcgtattcgg ttgctacaag cgcaacaccg acgtttacaa gtataactgt 1320
aaacaatgca ccaacggcag gtacagatgc gaccaacaag acttatgtag actcaaaagc 1380 agcagcatcg agaacagaag
tagcagctgg Eateainfeae @%@Fé&%ﬁ%ﬁ%&ﬁ@gﬁ%"i@4@ﬁ gedatragtittadaty tttatacagt aaatgccaat
ggtacgactg catcagcagg 1500 ttcttcagca gttaccgtaa caccaggcac gaaagatgca aataatgtca ctgactataa
1560 agtagHeiteagth i CaxadatcdLitecaass gatetagdatasesahaaitc 1620 tgtagatace
gcaggtctaa aatttaaagg tgatacagca accacaagca ataccaagaa 1680 attaggtgac accgtttcga ttacgggtga
tacgaacatt & HeaigegHeaicHiE Fra0 Wteteriagr ttensgtateaitteadactoatitagga geaactggta
gcgttaaaacl1800 gggtaatacc acgattaaca atgcaggtgt aacagctgat caagttacgg ttggtggtgt1860 tgttattaac
aacacatcagfgfentemtgestgeriitarastieg Hiterericargtagreaged BB atewataatifbacacagatg ctgctaacaa
gaagtatgta gatgatgcag gtacagcatt1980 aaccaatttg ggctttggat taaaagcaca agatggtacg actgtgaaca
agaaattaggt2040:rgh agieastt g atateytigyticassicalg eemceronytataazagtiidlatgcaggcaa 2100
agtagaagtt gcactatcca atacattgga cttaggtact acaggtagcg ttactacggg 2160 34/76 POT JP2008/053531
ttcaactgta attastcasita cctgyipinciggeemeteay Gi@ccytem aeadagteam22 ZB48ataaacaat gcaccaacag
caggtacaga tgcgaccaac aagacttatg tagactcaaa 2280 agcagcagca tcaagaacag aagtcgcagc tggaagcaat
gtatctggtg tagtasaanea346-gacagyeytamacggicasg atatiaigstagtaaatdétdaatggtacga ctgcatcagce
2400 aggttcttea gcagttaccg taacaccagg cacgaaagat gcaaataatg tcactgacta 2460 taaagtagac
ttgtcagcga cianpaaaagogaiatcas aaaggigiag-atgcaanaaa’o2ottgatgtag@bactgcaggtc taaaatttaa
aggtgataca gcaaccacaa gcaataccaa 2580 gaaattaggt gacaccgttt cgattacggg tgatacgaac attagtacag
ttgcaacaac 264 tgatggigtaccaggiteagidaaaicegnacitagatiicgggeaact@gimgcgttaa 2700 aacgggtaat
accacgatta acaatgcagg tgtaacagct gaccaagtta cggttggtgg 2760 tgttgttatt aacaacacat caggtattaa
tgctggtggt agegegatiateartaioge2gdth ageatenicaAadalcasagatgetgcima caagaagtat gtagatgacg
caggtacagc 2880 attaaccaat ttgggctttg gattaaaagc gcaagatggt acgactgtga acaagaaatt 2940
aggtgaagcagigatatigdiggicaancageancatzagiacaanaginaaiassgy 308 caaagtagaa gttgcactat
Ccaatacatt ggacttaggt actacaggta gcgttac ac 3060 gggttcaact gtaattaaca atgctggtgt tacggcaact

caagttaccg Gaancanagt 20 Cacagiiaat aalaoaccamargarogiacagatoegarcc aataaaactt atgtagactc
3180 aaaagcagcg gcatcaagaa cagaagtcgc agctggaagc aatgtatctg gcgtagtaaa 3240 aacgacaggt

gcaaacygtcgagaraitiadacagiaaalaccaalpaiaceaclacale 13300ageagotigkdcageagtia ccgtaacacc
aggcacgaaa gatgcaaata atgtcactga 3360 ctataaagta gacttgtcag cgactacaaa aaccgatatt caaaaaggtg

tagatgcaaa 34¢4Q.aaalgcigia-dalaccacad gictaaratt {aragatoat acangaassm caagcaatac 3480 35/76
tgttgetcaa ggtaatcaga comatgttge tgatgeatta actgegettg ataacgesat 9780
taatactgeg geaacaacat ctasategac tgittotaat ggicagaata tigtipgtcag 9840
caagagcaaa aatgeagatg gticagacaa ctatgaagiz tcaacageaz aagacttgac 9900
agttgattet gtecaasgegg gitgatacget tctgaataat geaggtatta caatigpcaa 9960
taacgcagtt gtattgaaca acactgegati aaccattagt getggaccas gigttacctt 10020
ggcaggeate gatgeaggea atasaaccat tcaaaatgtt gegaatgeag taaatgeaac 10080
agaigcagic aacaaaggge eatiggacag cgeaattaac aatgigeata acaatgtaaa 10140
tgagcttgee aacaacgetg ttasatatga cgatgcatca asagataaga tcacacttgg 10200

tgetgegsea actgetacaa ceatcaccaa tetgaaagat ggtactgttg cgeaagetic 10260
40/76



PCNP2008/053591 caagaaatta ggtgacaccg tttcgattac gggtgatacg aacattagta cagttgcgac 3540 -
aactgatggt gtacaggtta agctaaatcc aaacttggat ttaggagcaa ctggtagegt 3600 tdEaa@gux PAFCERgga
ttaacaatgc aggtgtaaca gctgatcaag ttacagttgg 3660 tggtgttgtt attaacaaca catcaggtat taatgctggt
ggtaaagcga ttaccaatgt 3720 agcagcacca acaaataaca cagatgctgc taacaagaag tatgtagatg.atgcaggtac
3780 agcattaacc aatttgggct ttggattaaa agcgcaagat ggtacgactg tgaacaagaa 3840 attaggcgaa :
gcagttgaag EHEEH S HFACAG LA E AR A Ry thgeRg L 8 9bB AT aliifCgcaattgagt taaataaaaa

cctcaacaac ttaactggca ttaccgtgaa 3960 cgatggaacc aatggcacca atggttcaac tgtgattggt aaagatggta
tttcggttaa 4BPFHGE RIEREARGEFCAEHIER A HEeARAS tGt agataeriackesiteatpacHaaagatgg 4080 cagtggcaac
acagaaacca gcattaacca agcgatcaac acgttaaatg caugcaagg 4140 tgaaactgat aagtttgcag tgaagtacga
caaaaatgctgerjraagtat tgrastacasd?B0 e massatifyeagateeactgéaty cagtacacaa gatgcaacta
caggcaagat 4260 caccacaaca ggtggaacaa gcttgaacaa tgttgcaagt gcgggtgact acaaagatgt 4320

| tgccaatgcacagieasag Grisriacgratiy iggacttaaiwatgratitgtityatgedac 4880 caatgcagca accagcaaag

gctttgcatt acaagcagca gatggcgcta aagttcagaa 4440 gaacctaggc gaagcagttg aagttgtcgg tgccgacagc
aacatcaccatasmaygitgd A680caggeygith gegttgeaatigagiiematas @aae ctt®fe aacttaactg gcattaccgt 4560
gaacgatgga accaatggca ccaatggttc aactgtgatt ggtaaagatg gtatttcagt 4620 taaagacggt tcaggcaata
ccattgcagg ttgtagatsacacagty tiyscagitaasgat 4680 tggcagigge aacacayéda ccagcattaa ccaagcgatc
aacacgttaa atgcagcgca 4740 aggtgaaact gataagtttg cagtgaagta cgacaaaaat acggatggta gtaccaacta
4800 caacagtadtaetgeaggta-atggitacgy tiacigeagcatacyaiegyaaschgacagsgc 4860 36/76
KTAJP2008/053531 aggtaatagt gttgtgacca gtggcggaac taaaattagt aatgttgcga atggtgtcaa 4920
tgcaagtgat geagtaanea anggicaai-ggatagetiaagiacagaiediaccaatas 438Qmggctitggt ttaaaagcag
cagatggcaa caccgttaac aaaaaattag gcgaagcagt 5040 agacgttgtc ggtgctgaca gcaacatcac cacgaaagtt
gcaggcggteaggiigeoai bed ioagitanat aaaaassiCa agaaciaag tggeattamoogtgaacgatg gaaccaatgg
5160 caccaatggt tcaactgtga ttggtaaaga tggtatttcg attaaagatg gttcaggcaa 5220 taccattgca ggtgtagata

acacagcgttgacaghiaacgatgacacit-geantasdga-o 48{kassnageaitaascaagoga tcaacacgtt aaatgcagceg
caaggtgaaa ctgacaagtt 5340 tgcagtgaag tacgacaaga atgctgatgg cagtgcaaac tacaacaaca tcacattggc

5400 aggtacgast geangiagea:CocrraAl)c aAcaACAYUL ARGAICARCA £ARARYIJY 5460 aacaagctty
aacaacgttg caagtgcagg tgactacaaa gatgttgcca atgcaagcaa 5520 aggtgtaaac gcaggtgact tgaacaatgc

agttgttgat gaaaseaalgLascaacert.a280 Caaagactil-acatiacaas caasa0atge cyctaaagtt cagaagaacc
taggcgaagc 5640 agttgaagtt gtcggtgcgg acagcaacat caccacaaaa gtagtgggtg gacaagttgc 5700

gattgagtia aglaaaaachisrasract-aaelaqeall Accoigaacs alggalcsaa 31§ tggcacaaat ggticaacty
tgattggtaa agatggtatt tcggttaaag atggttcagg 5820 taataccatt gcaggtgtag ataacacagc gttgacagtt

aaagatggcaLigaceacasR880 20aRRGLANG AlAALCARNCIAIGRRLRAG Altaagigca gcgcaagaty aaactgataa
5940 gtttgcagtg aagtacgaca aaaatgctga tggcagtgtg aactacaaca acatcacatt 6000 ggcaggtacg

actgcaagea iacaceaga, 19aaRciasa a9canialen CeaRaRcRYa.6060.1909p5ea0C tigaacaalg tigaagtge

gggtgactac aaagatgttg ccaatgcaag 6120 caaaggtgta aacgcaggtg acttaaacaa tgcagttgtt gatgcaacca

‘atgeageaag, §180,37 8. LCHIR200805359%. Sa06ARa005 Hdsaliar aagsgocaga tgogctaaa

gttcagaaga acctaggcga 6240 agcagtigaa gttgtcggtg ccgacagcaa catcaccaca aaagttgcag geggtcaggt

6300 tocaaigag ligealgnanAceicaacan ¢1aaslagc AlAGLdIGR. AEgalD0ag 6300 caatggeace

aatggttcaa ctgtgatigg taaagatggt atttcagtta aagacggttc 6420 aggcaatacc attgcaggtg tagataacac

agegttgaca,gliaaagalg geagloqcan 9480, cacaganace ageatiaacs aagegalpaa cacgttaaat geagegeaag
gtgaaactga 6540 taagtttgca gtgaagtacg acaaaaa%gc tgatggcagt gtgaactaca acaacatcac 6600

attggcaggt acgactgcaa geagtacaca %%attggaact acagqcaaga tcaccacaac 6660 aggtggtaca agcttgaaca

ataa, aat

atgttgcaag fgegggiyac tacaangaty Hgccaatge 6150 ga% chaag gt §tatacycay gtgacttgaa caatgeagtt
gttgatgcaa ccaatgcage 6780 ?z%ccagc%aa ggetttgcat tag;%aat%ca c agatg c%ct aaagttcaga agaacctagg
6840 cgaadCdoit Paaghotty StgEsHatat BacHes ety ﬁﬁ%‘%ﬁ cgé % 6900 ggttgcaatt gagttaaata
aaaacctcaa caacttaact ggcattaccg tgaacgatgg 6960 aaccaatggc accaatggtt caactgtgat tggtaaagat
ggtatttcgg t’f&?ﬁﬁaéfﬁggtfg%aﬁ&ﬁE@é%ﬁ%c?&%ﬁﬁ“@é@ %ﬁé%é%%fé%&g& {tagttaaag atggcagtgg 7080
caacacagaa accagcatta accaagcgat caacacgtta aatgcagcge aaggtgaaac 7140 tgataagttt gcagtgaagt
acgacaaaas tgFtyatgbicd SatoasEEt atah e HatGtr GEPEsCfA Feb g (itadati g cacaataat cagcaatgtt
aaagcgggtg ctgtgacctc 7260 aacatctact gatgcgatca atggtagcca attatatggt gttgcaaaca gcgtgaagaa 7320
tgcaattggt ggttcaacca caattgatgc aacgactggt gédétcacga cgaccaatat 7380 tggtggtaca ggttcaaata
cgattgatgg tgcaatcagc agtattaaag attcagcgac 7440 taaagcgaaa accacggtaa gtgctgggga taatgttgte
gttacatcgg gtaccaatgc 7500 agatggctca acaaactatg aagttgcgac agcgaaagac gttaactttg acaaagtgac
7560 38/76 PCPJP2608/053531



tgtaggtagt gttgttgtag ataaatcaag caatacaatc aaaggattaa gtaataccac 7620 ttggaacgga acagcagtat
caggtcaagc ggcgacagaa gaccagdttaa aaacggtcag 7680 cgatgcgcaa ggtgaaadly drep@itnciageaagtac
gacaaaaatg ctgatggcag 7740 tgcgaactac aacagtatta ctgcaggcaa tggtaacggt actgcagcaa cgatcggaac
7800 tgacacagca ggtaatagtg ttgtgaccag tggcggaact aaaattagta atgttgcgaa 7860 tggtgtcaat gcaagtgatg
‘cagtaaacad#gtesatitPERtat RRACGrACaaFRrTroR datattwasarasgtfetigdittdaaagcage agatggcaac
accgttaaca aaaaattagg 7980 cgaagcagta gacgttgtcg gtgctgacag caacatcacc acgaaagdttg caggcggtca
8040 ggttgcgertcgtidgtrasaitatahaagieteas cardtttidettgycsataccgergiaiegald@B8100 aaccaatgge accaatggtt
caactgtgat tggtaaagat ggtatttcga ttaaagatgg 8160 ttcaggcaat accattgcag gtgtagataa cacagcgttg
acggttaaagtatagesgtgtt 8220 camescita s sceaye it aetaagugeiesadddyita aatgcagcge aaggtgaaac
8280 tgataagttt gcagtgaagt acgataagaa tgctgatggc agtgtgaact ataacaatgt 8340 cactttagca ggtacaaatg
gcacaataatxtagyacatgit @dagey gty cigy actte840:anvatetattgadgegaiddlatggtagcca attatacgat
attgcaaaca gcgtgaagaa 8460 tgcaattggt ggttcaacca caagagatgt aacgactggt gcaatcacaa cgaccaatat
8520 tggtggtataggitcaranastgatigaigs igtesiteagc agtattaaag attcagcga#s®8580 taaagcgaaa
accacgataa gtgctgggga taatgttgtc gttacatcgg gtaccaatgc 8640 agatggctca acaaactatg aagttgcgac
agcgaaagac gttaactttg acaaagtaac 8700 tgtaggtaat gttgttgttg ataaggcaaa tgacacgatc caaggtttga
gcaataaagaB@#6lstctaaattca actgattttg cgaccaaagg tagagctgcg actgaagaac agttaaaagc 8820
agtgattacc agtaatedca cggaagttgt ggatggtaat ggcaacaagg tgaatattat 8880 39/76 PCNP20a8/053591
tgaccaagtt gianatmeca aacctgacaa taagaaccaa gattcattgt tcttaacgta 8940 tgacaaacaa ggtcaagaaa
ccacagatcggriaacgait ggieaaargg tacagaagat 9000 gaatactgat ggtattaaat tcttccatac caatgccgat
acatcaaaag gtgatttggg 9060 tacaacaaat gactcaagtg caggtggttt aaactctaca gcaattggtg taaatgcgat 9120
tgttgcgaat ggigeagata gttcagttge tttaggtcat aacaccaaag tcaatggtaa 9180 acaatcaatt gcaattggtt
ctggtgcagaagatitagocaAateaatcaaicagialigs 2240 1acagdanaataaagicactggtgatcattc gggtgcgatt
ggtgatccaa ctattgtaaa 9300 tggtgcaaac agetactctg tgggtaataa caaccaagta cttacagatg acactttcgt 9360
acttggaaac galgigacca aaactattgc tggttcagta gtattgggta acggttcagc 9420 tgcaacgaca ggtgctggtg
aggcaggcta tgccttatct gtagcaacaa atgcagataa 9480 agccgcgatc actaaaacta cgtcaagcac tggtgcetgtt
gcagttggtg atgegtcgag 9540 cggtatttat cgtcaaatta ccggtgttge tgcgggtagce gtagattcag atgctgtgaa 9600
cgttgcacag #apaagcgg tgggtaacca agttgtaacg actcaaacta cattggtgaa 9660 cagtttgggt ggtaacgcta
aagtaaatgc.agacggiacg attacaggac caacttataa 9720 tgttgctcaa ggtaatcaga ccaatgttgg tgatgcatta
actgeguttg afpacggaat 9780 taatactgcg gcaacaacat ctaaatcgac tgtttctaat ggtcagaata ttgttgtcag 9840
caagagcaaaaatogagdalg giigagacaa ctatgaagta tcaacagcaa aagacttgac 9900 agttgatict gtcaaagcgg
gtgatacggt tctgaataat gcaggtatta caattggcaa 9960 taacgcagtt gtattgaaca acactggatt aaccattagt
ggtggaccaa ggttacctt 10020 ggcaggcatc gatgcaggca ataaaaccat tcaaaatgtt gcgaatgcag taaatgcaac
10080 agatgeaglc aagaragaac. aalidgacag ccaRtians aalglgaaty acaatgigaa 10140 tgagetigec

| aacaacgctg ttaaatatga cgatgcatca aaagataaga tcacacttgg 10200 f’ggtggggca actggtacaa caatcaccaa
gtgaaagat galaciag. cocaagatic, 10200 40416, EONEAB08/1153521, taaggatoct gtgaatggeg gicaatiglg
gaatgttcaa Caacaagttg atcagaacac 10320 aactgatatt agcaatatca aaaatgatat taacaacggt actgttggtt
tggttcaaca 10380 agcagqtaaa gatgcaccaq tgacqgtt aaagatact ggcggtacaa cggtgaatgt 10440
cgclgganc o R Eeaa e U BaC (G0 Ab aag Sakes bess (aAticAac 10500 alcianagat getgicaatg
gtagtcaatt gaatacaacc aaccaagcgg tagtcaatta 10560 tcttggtggt caggtt atgacaacat tacaggtagc
ttcacagcgcgf:agg%ﬁ%%agafﬁéﬁaﬁcggﬁg%a%%cg%égﬁ]ﬁ%?% %%agg&%cé%?g%%gca%a%? gatgcattga atcaagcaga
10680 tcaa catt% aata%caaaa tt acaatgt cagtaacaa%tt %?taac cattccgtaot 10740 taccaacaac
cgtattgatg atgiAgaE A Ana R e cast et ot AfG RRgcti R AT T o808 Gt tggax tcagcaccat atgtcccagg
taaatatacc tatgcagcag gcgcagctta 10860 ccacggtggt gaaaatgcgg taggtgtgac tttacgtaaa actgcagaca
atggtcgttg f@@afﬁtﬁft?:&&%fé%a& oTGH4g BteErRdt tﬁ?é%?é@%gﬁlgﬁ%é%?gtgt?gogtatcggtat 10980
cagcggtgtg attgactaat tcactcgaca gggaagatct tcgggtcttc ctttttcttc 11040 gaaaattttt taagagagaa
aaaatgaaad CaFEAL 44" SFRAHATAR %@bttdf’é?tfﬁggfﬁ%‘@%@t@i%@%ﬁ@tca"ﬁ%agccatg ctgctgaagt
cgaaagtgca aatacgcaag 11160 aaatccattt tcctgaaatc aaagacagct atttaaaaca agtgaaccgt tatgaatatg
11220 acgatifijessiedtatgcatpitiaidattdasigaleagartyetdfditiigggd® 11280 atcctcaatt
ctctgaaggt etttttgcgg ttaagacatg gaattatgta ttggatattc 11340 gtgagcctaa ctcaaaccaa tataagcgtt
gccaattacq Edlatafiit areagtaaterago stegeiydleaatératarageaggteftacaatgcca aggcttaatg
gcttggggga 11460 ttaataatca gtctgagact gagcdddega ctctagcacce tggtgggceag tetgcaagtg 11520 ttttgtttta
ttttgatcat gcggataaaa atggtgtaaa gaacgctgaa gtgattcgta 11580 41/76 PCI/JP2008/053531




aaatcgcaga tcagattaaa caatctgatg cgaatagccc tgtttttgtg gctggatata 11640 ctgatcgttt aggatcattt
cagtataacc aacgtttatc tgcccaaaga gcgaatacag 11700 tcgttgaact cttgaagcaa dﬁaggééttcﬂg’téﬁggmca
aattcagtac agtgctgaaa 11760 ataaaacaga tgtgtaccaa aagtgcgcag ggatcaataa aaagatccaa ctggttgaat
11820 gtctagcacc taaccgtcgt gtgaatatca cgtggtaa 11858 <210> 6 <211> 68 <212> DNA <213>
Acinetobacter sp. <400> 6 aagcttatga tgatacaaat ggtcgtttag ctgctgettt aggtacaggt agtggtgctg60
cctataat68 LIRS LHPPLHYFREFT 95 BRARLET Paapcciiatortetatsh. <> 7 aacgcaagtt gttttactge
tgaagctgtc aatttttgtc cacgacctga cttacggtcc60 ggttgagtat acacagcgac gatttcgtgg tcagtttgaa tcagtgctgce

gtcacataat taattagaaa taatgtgatt ttagtasaac titacaatac tgaggatasa 720
tataactcta tgttttttaa atgtasaata ttaaaaatgt asaataatat agettaattt 780
casaaasatt amaccaatig glttassagt taaasaaagt gasatatatc tcattttttt = 840
gattgctita attgtatptia zattgttaaz tasasaaaat tgtacatttt atatgeattp 9007
ctaaageaga acciactgee caaaatgeal cicctaaggs saagegatat gaatasaate 960
tacaaagtga titggaaige gactitgttg geatgggttg cagtatctga attggeaaaa 1020
gegaaaacca aatctacgac alcaasatce aaagctaaat cattatcttc atctgtaata 1080
gttggteega tsatattaac aacaccitia tcitiaatag cagctactgt teaagtigga 1140
gegegaacta attctggazac aactgctaca getictacga attgtgeaga cttatataat 1200
tatcaaaatc ctgagaactc aggctetgga goggetgeea attataatge aggeastcca 1260
agtgtgtgtt cgatcgetat aggigaasac geacaaggig gtacttetge aamctggaggg 1320
tcgecaggga tagegatagg teggadatici aaagetacge gtggittate tgttgetata 1380
ggeggataty cleaagegac aaatgiigga agtattgett taggcacage agctttaic& 1440
agtggttitta acagtttage aatatccaga caagetgetg caacgaataa ctattcaata 1500
getataggta caacttcagt ticgaaagga gttggatega ttgctatgge geaticaascg 1560
aatgettctg gagatcaate gatagcaati ggtagetoge atgetgitaa ttcageaaca - 1620
gcaacaacaa catacgatgg tacaacaaat actcaageat caggtagtas atcpattgei 1680
ataggtgecaa pegeansagge atcaaccaat aacageattg cacteggiec aggategegta 1740
actictgeac aatctggtaa ttcttatctt actggtgtag gigcatcage tacaaatget 1800
gttgtatcetg ttggaactic aactgeaaca cgtegtatce amaatgtage agatggitea 1860

43/76
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taaagtcaat tatagcaaac atggttctat ggtgggattt tcaaatgaaa atttgatttt240 ctccaaatgt gaaaattaat tatattattt
tgacacaaag ctatttattt atgattttga300 cgtatctata gatctgatat gtttcttttg attaatgaat ttiatgARHE Mya6GEHBEO0
gtatgggtga tattaaaaaa taatgtgatt taaatcacat ttaatagact atgttttata420 aaaattagaa tcatttttca gagtatggtt
tcttacatat tgaaataatg atctgttttt480 ttgtgttttg taaagtttit ctaaacaaaa ttaataaata ttactcagaa aaacacaaags540
42/76 tagtFasiahSah ARG 2HGHLa S Geiaattgteisrisacasay #itgta¥ct600 taataaaata taattttgag
gaatgagtca cacttatttt taacaaatgt gacaaaattt660 gtcacataat taattagaaa taatgtgatt ttagtaaaac tttacaatac
tgaggataaa7B 0 tatah cethi g etinracatatasaact atanawateesa asnentacag didhttt780 caaaaaaatt
aaaccaattg gtttaaaagt taaaaaaagt gaaatatatc tcattttttt840 gattgcttta attgtatgta aattgttaaa taaaaaaaat
tgtacatttt atd3¢rReatigOCeresertal cagfararctetaeetassaiigeiectecaiatiia aay cgatat gaataaaatc960
tacaaagtga tttggaatgc gactttgttg gcatgggttg cagtatctga attggcaaaa 1020 gggaaaacca aatctacgac
atcaaaatcc grasjetematactatatt ttecatetdtaci L 080aditagtygraskeataiitanc dH¥accttta tattaatag cagctactgt
tcaagttgga 1140 gggggaacta attctggaac aactgctaca gcttctacga attgtgcaga cttatataat 1200 tatcaaaatc

ctgagaactc sgettetggaigegliggtiadiataatgeagy amatttad 280agtgtgtgibegatcgcetat aggtgaaaac
gcacaaggtg gtacttctgg aactggaggg 1320 tcgccaggga tagcgatagg tggaaattct aaagctacgg gtggtttatc
tgtﬁgctata 1880Bacaatg caccaacgge agetacagat gegaccaaca agacttatgt agactcaasa 2220

geageageat cgagaacaga agtageaget ggaageaatg tatctggtgt agtaaaaacg 2280
acaggegeaa acggtcaage cgtttataca gtaaatgeca atggtacgac tgcatcagca. 2340
ggttetteag cagttaccgt aacaccagge acgaasagatg caaataatgt cactgactat 2400
aaagtagact tatcagcgac tacasaaacce gatatccasas aaggtgtaga tgcaasmaast 2460
getgtagata cocgeaggtet azaatttama gptgatacag caaccacaag caataccaag 2520
aaattaggtg acaccgtitc gattacgeet gatacgaaca {tagtacagt tgegacaaca 2580
gatggtgiac aggttaagtt aaatecasac tigpatttag gageaactge tagcgttaaa' 2640
acggetaata ccacgattaa cgatgcaggt gtaacagetg atcaagttac ggttggtgegt 2700
gitgttatta acaacacatc aggtattaat getggtggtia aagcgaﬁtac taatgtagea 2760
gcaccaacaa ataacacaga tgctgctaac aagaagtatg tagatgatge aggtacageca 2820
ttaaccaatt tgeggetitge attaaaagca caagatgeta cgactgtgaa caagaaatté 2880
gegtgangeag ttgatatigt tggttcaasac ageaacatca gtacaaaagt aaatgeagpe 2940
aaagtagaag ttgeactatc caatacatig gacttaggta ctacaggtsg cgttactacg 3000
ggitcaactg taattaacaa tactggtgtt acggcaactc agepttaccge aaacaaagtc 3060
acaatasaca stgeaccasc ageaggtaca gatgegacca acaagacttia fgtagactca 3120
asagcageag catcaagaac agaagicpgea geiggaagea atgtatetgg tgtagtassz 3180

acgacaggcg caaacggica agatatttat geagtasetg ccaatggtac gactgeatca 3240
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ggcggatatg ctcaagcgac aaatgttgga agtattgctt taggcacagc agctttatcal440 agtggtttta acagtttagc
aatatccaga caagctgctg caacgaataa ctattcaatal500 gctataggta caacttcagt ttcg@aqoga J9gatsya
ttgctatggg gcattcaacg 1560 aatgcttctg gagatcaatc gatagcaatt ggtagctcgg atgctgttaa ttcagcaaca 1620
gcaacaacaa catacgatgg tacaacaaat actcaagcat caggtagtaa atcgattgct 1680 ataggtgcaa gcgcaaaggc
atcaaccaat aacagcattg cactaggtgc aggatcggta 1740 acttctgcac aatctggtaa ttcttatctt actggtgtag
gtgcatcagc teesstiatd giri@eU gttgtatctyggeseticnatigeaasa pgtegitaicc Bo@atgtage agatggttca 1860
43/76 gccgcttcag atgctgtgac agttgctcag ttggataaag cttatgatga tacaaatggt1920 cgtttagctg ctgctttagg

| tacaggtagt gumgetfectataatgrage aaacaataca 1 986:tatagegcic-caaegaatattgggggaaca ggtaaaaata

. cgattgatga tgcaattaaa 2040 gcaactcaac gaagtgtagt cgctggatca aatattgtcg ttaccccgac gacagettct 2100
gatggttcaa tategtetic ggtigetacaagegraatascgacgtiiaaaagtatnaakdl 6Ggtaaacaatg caccaacggc
aggtacagat gcgaccaaca agacttatgt agactcaaaa 2220 gcagcagcat cgagaacaga agtagcagct ggaagcaatg
tatctggtgt agigpaaacy2280-acaggegeanRoggicasgatgitialaga ghaaatgeqs atggtacgac tgcatcagea

| 2340 ggttcttcag cagttaccgt aacaccaggc acgaaagatg caaataatgt cactgactat 2400 aaagtagact tatcagcgac

- tacaaaaacagrtatetaaa azggidiagatocnaaanah d46Rgeigliagaia ceacaggiet aaaatttaaa ggtgatacag
| caaccacaag caataccaag 2520 aaattaggtg acaccgtttc gattacgggt gatacgaaca ttagtacagt tgcgacaaca

2580 gatgoigiasagginlciianateeadns togaliiay gageaasioddagegitaag@b40 acgggtaata ccacgattaa
caatgcaggt gtaacagctg atcaagttac ggttggtggt 2700 gttgttatta acaacacatc aggtattaat gctggtggta

aagcgattac iagigteaCa £000CAcLR/MRAAIRREACALAIJCIICIACARGRAGIRI0 tagatgatge aggtacagca
2820 ttaaccaatt tgggctttgg attaaaagca caagatggta cgactgtgaa caagaaatta 2880 ggtgaagcag ttgatattgt

ltggttcaaac gaearealCaaiacaaaataaalanags.¢94Qagaglagaag dacaciale caatacattg gacttaggta
ctacaggtag cgttactacg 3000 ggttcaactg taattaacaa tactggtgtt acggcaactc aggttaccgc aaacaaagtc 3060

acaataaacgglgcacsant: gUcATNIAca.0atgcaacca Aeandaciia talagagica 3l 0 aaagcagcag catcaagaac
agaagtcgca gctggaagca atgtatctgg tgtagtaaaa 3180 acgacaggcg caaacggtca agatatttat gcagtaaatg

ccaalggtac aagiasalcaAeARd4L8,BET AP, 2908/953531, dsaggictt caggagtiac cgtaacacca

ggcacgaaag atgcaaataa tgtcactgac 3300 tataaagtag acttgtcagc gactacaaaa accgatattc aaaaaggtgt

agatgcaaag,2300.aatgctgiag afactacaag clagaaltt aaaaaigata cagcaaceag aagcaatace 3420
aagaaattag gtgacaccgt ttcgattacg ggtgatacga acat%agtac agttgcaaca 3480 actgatggtg tacaggttaa

gttanatcea gagliagatt taodageaas 9araocalt 3540 aanacaaqta atacoacyat jaacaatgea ggtgtaacag
ctgaccaagt tacggttggt 3600 ggtgttgtta ttaacaacac atcaggtatt aatgctggtg gtaaagcgat taccaatgta 3660 ,
gcagcaccag,caaaaacac t%‘ga%tcggggacgg a@g%gaaggg%@g%t at%taga%%% egeaggtaca 4%2 20 gcattaacca atttgggctt
tggattaaaa gcgcaagatg gtacgactgt gaacaagaaag§7 g ttaggtgaa& cagttga a? tgttggttca aacagcaaca
tcagtacaaa agtaaatgca 3840 ggcaaagtag aagttqgcact atccaataca ttggacttag gtactacagg tagcgttact 3900
acgggttcaatg%%g%ctaigacgg(éagf&%g"[: %gtat%g(:ta o} g@%ﬁagéﬁ% tééccg C%?%% 39600 gtcacagtta ataatgcacc
aacagcaggt acagat %ga ccgata%ga%ac ttt%t taa%act4029 tcaaaagc%g cggcatcéaag aacagaagtc gcagctggaa
gcaatgtatc ?ggcé%ag% RSB Ha A eG At ag Gty CaRACH G TEAHEaCSt T atagth] atgccaatgg tacgactgca
4140 tcagcgg3 tt ct&:a ca tt%cggta?ca ccaggcacga aagatgcaaa taatgtcact 4200 gactataaag tagacttgtc
agcgactaca adaatcgats teanaasgy totag s FoBE A ARAGRE tATatal®c aggtctaaaa titaaaggty
atacagcaac cacaagcaat 4320 accaagaaat taggtgacac cgtttcgatt acgggtgata cgaacattag tacagttgcg
4380 acaac?taé;é?baag%t%’ég’éb%t{‘a%ﬁ&?ﬁ? 88%%’%&%?%?@5% WFta®U440 gttaaaacgg gtaataccac
gattaacaat gcagaggégtaa cautgatca agé%:re;?tt 4500 ggtggtgttg ttattaacaa cacatcaggt attaa gc g

gtggtaaagc GERRER AP ASEC SRS P Frgmagoggacaarcaat 4320

accaagaaatl taggtgacac cgtttcgatt acgpgigata cgaacatiag tacagttgeg 4380

acaactgalpg gtgtacaggt taagetasaat ccaasacttegg atttaggage aactgptage 4440
gttasaacgg gtaataccac gattaaceat peaggtpgtaa cagetgatca agttacagit 4500
getgetetteg ttattaacaa cacatcaggt attaatpgeig gitggteaage gattaccast 4960
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gtagcagcac caacaaataa cacagatgct gctaacaaga agtatgtaga tgatgcaggt 4620 acagcattaa ccaatttggg
ctttggatta aaagcgcaag atggtacgac tgtgaacaag 4680 aaattaggcg aagcagttga égttg&aﬁﬂmggp
acatcaccac gaaagttgca 4740 ggcggtcagg ttgcaattga gttaaataaa aacctcaaca acttaactgg cattaccgtg 4800
aacgatggaa ccaatggcac caatggttca actgtgattg gtaaagatgg tatttcggtt 4860 aaagatggtt caggcaatac
cattgcaggt gteasasericereatfight OwRtest] ageages a2l ea 242 sc@MA <PAB> Acinetobacter sp. <400>
8 caggtctaaa atttaaaggt gatacagcaa ccacaagcaa taccaagaaa ttaggtgaca60 ccgtttcgat tacgggtgat
-acgaacattaggtacdgitgecadtae tgatgatitacaygdRe taagtiemal téoaeaetta Hatttaggag caactggtag
cgttaaaacg ggtaataccal80 cgattaacaa tgcaggtgta acagctgacc aagttacggt tggtggtgtt gttattaaca240
acacatcaggtattagtgctggiggtaaaticgattapeascigtageagea acaseadata30ddcacagatgce tgctaacaag
aagtatgtag atgacgcagg tacagcatta accaatttgg360 gctttggatt aaaagcgcaa gatggtacga ctgtgaacaa

gaaattaggt wmc&gt@é@&&a&gtﬁggdﬁemg@aamtﬁmcea’aeawmaa&@baggcaaa gtagaagttg480
cactatccaa tacattggac ttaggtacta caggtagcgt tactacgggt tcaactgtaa540

aacgatggaa ccaatggeac caatggitea actgtgattg gtaasgatge tattteggit 4860

aaagatgeit caggeaatac catigeaggt gtagataaca cagegtt 4907

210> 8

{211> 2280

<212> DNA

<213> Acinetobacter sp.

400> 8
caggtctaaa-atttanaget gatacagecaa ccacaageaa taccaagaaa ttaggtgaca 60

‘cegtttegat tacgpgtgat acgaacatta gtacagttge aacaactgat ggtgiacagg 120
ttaagttaaa tccasactta gatttaggag caactggtap cgttaaaacg ggtaatacca 180
cgattaacaa tgcaggtgta acagctgace aagttacggt tgetgstett gttattaaca 240
acacatcagg tattaatget égtggtaaag cgatiaccaa tglagcagea ccaacsaata 300
acacagatge tgetaacaag sagtatgtag atgacgeage tacageattia accaatttgg 360
getttgmatt aaaagcgeaa gatggtacga ciglgaacaa gaasattagpt gaageagttg 420
atattgttgg ttcaaacagc aacatcagta caaaagltaaa tgrcaggeaaa gtagaagtfg 480
cactatcesa tacattiggac ttagétacta caggtagegt tactacgget tceactgtaa 540
ttaacaatge tggtgttacg geaactcaag tiaccgcaaa caaagicaca gttaataatg 600
caccaacage aggtacagat gegaccaata aaacttatgi agacicaaaa gcageggeal 660
caagaacaga agtegeaget ggaageaatg tateiggegt agtaaaaacg acagptgeaa 720
acggticaaga cgittataca gtaaatgeeca atggtacgac tgcatcagea ggtictitcag 780
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ttaacaatgc tggtgttacg gcaactcaag ttaccgcaaa caaagtcaca gttaataatg600 caccaacagc aggtacagat

gcgaccaata aaacttatgt agactcaaaa gcagcggcat660 caagaacaga agtcgcagcet ¢ggaggeaarg /’té@tg%gt
'agtaaaaacg acaggtgcaa720 acggtcaaga cgtttataca gtaaatgcca atggtacgac tgcatcagca ggttcttcag780

46/76 cagttaccgt aacaccaggc acgaaagatg caaataatgt cactgactat aaagtagact840 tgtcagcgac
tacaaaaaccggtatrsidacasigeny rigRitiadacmentgtepagentt 08tegeaygtctdaaatttaaa ggtgatacag
caaccacaag caataccaag aaattaggtg960 acaccgtttc gattacgggt gatacgaaca ttagtacagt tgcgacaact
gatggtgtac ¥028aggtteagehaagitdacas tggbtttag yageaattggitagetitaadlicgggtaata 1080 ccacgattaa
caatgcaggt gtaacagctg atcaagttac agttggtggt gttgttatta 1140 acaacacatc aggtattaat gctggtggta
aagcgattac castgiay casgracsaadaa &2 O-=ateacac agadgetgciaacaaagaadiéitg tagatgatgc aggtacagca
ttaaccaatt 1260 tgggctttgg attaaaagcg caagatggta cgactgtgaa caagaaatta ggcgaagcag 1320 ttgaagttgt

tggtgcggac mgtaacaicatcsaegaaagtdgeaggegaizeaggitacaat 1384 tigagttass taaaaacctc aacaacttaa
ctggcattac cgtgaacgat ggaaccaatg 1440 gcaccaatgg ttcaactgtg attggtaaag atggtatttc ggttaaagat

gottcaggca«kbieataceaiigeaguigiagat aasasagedigatagitaaggatggcagioggcaacacag 1560
aaaccagcat taaccaageg atcaacacgt taaatgcagc gcaaggtgaa actgataagt 1620 ttgcagtgaa gtacgacaaa

aatgctgaty geagifigaanircaicaasacacalagle80-cagaiacgasdgeaageagt acacaagatg caactacagg
caagatcacc acaacaggtg 1.740 gaacaagctt gaacaatgtt gcaagtgcgg gtgactacaa agatgttgcc aatgcaagca

1800 aaggtgtasasgcageiaas: ttaaaeaaldcagiiotgadgeaacsasl.garecaaess 1860 gcaaagygctt
tgcattacaa gcagcagatg gcgctaaagt tcagaagaac ctaggcgaag 1920 cagttgaagt tgtcggtgcc gacagcaaca

tcaccacaaa-agtaead 9 goteaoails. 180 Gaallgasth alalaralancikaacapst taactggcat taccgtgaac
gatggaacca 2040 atggcaccaa tggttcaact gtgattggta aagatggtat ttcagttaaa gacggttcag 2100 gcaataccat

tgcaggtgta gatascacas:coteacadliaaagalageaalaacaana.2ih0 44476 Rl IP2U08/053551

cagaaaccag cattaaccaa gcgatcaaca cgttaaatgc agcgcaaggt gaaactgata 2220
ttgaagitgt tggtgeggac agtaacatca ccacgaaagt tgeaggeggt caggiipeaa 1380

ttgagttama taaaaacctc aacaacttaa ciggcattac cgtgaacéat ggaaccaatg 1440
gcaccaatgg ttcaactgtg attpgtaaag atggiattte ggtisaagat gegttcaggea 1500
ataccatige aggtgtagat aacacagegt tgacagtgaa agatggcagt ggcaacacag 1560
azaccageat taaccaageg atcaacacgt tasatgceage geaaggtigaa actgatasgt 1620
ttgeagtgaa gtacgacaaa aatgetgatg geagtgtgas ctacaacaac atcacatigg 1680
caggtacgac tgcaagcagt acacaagatg caactacagg caagatcacc acaacaggtg 1740
gzacaagett gaacaatgtl geaagtgoge gtgactacaa agatgttegcc aastgcaagea 1800
aaggigtaasa cgeaggtgac ttaaacaatg cagitgttga tgcaaccaat geageaaceca 1860
gcaaaggett tgeattacaa geageagatg gegetasagt tcagaagaac ctagpegaag 1920
cagttgaagt tgtegetgec gacagcaaca tcaccacaaa agitgeagege ggteageitg 1980
caattgagtt sastaamaac cicaacasct taactggeat taccgtgaéc gatgegaacca 2040
atggcaccaa tggttcaact gigatiggta asgatggtat ttcagttaaa gacggttecag 2100

geaataccat tgeaggtgta gataacacag cgtipgacagt taaagatgge agtggeaaca 2160
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agtttgcagt gaagtacgac aaaaatacgg atggtag ac caactacaac agtattac g 2280 <210> 9 <211> 2540
<212> DNA <213> Acinetobacter sp. <400> 9 cttgaacaat gttgcaagtg cgggtgé?@ﬂaid@@@e{gﬁt/gg%m
gccaatgcaa gcaaaggtgt60 aaacgcaggt gacttgaaca atgcagttgt tgatgcaacc aatgcagcga ccagcaaaggl20
ctttgcatta caagcagcag atggcgctaa agttcagaag aacctaggeg aagcagttgal80 agttgttggt gcggacagta
acatcaccac gaaagttgca ggcggtcagg ttgcaattga240 gttaaataaa aacctcaaca acttaactgg cattaccgtg
aacgatgga£4eamstyg catBenEasitiytica a@iGigatey erematpatgetanteedytt &lgatggtt caggcaatac360
cattgcaggt gtagataaca cagcgttgac agttaaagat ggcagtggca acacagaaac420 cagcattaac caagcgatca

acacgttaaaatjéerseefc azgjgteazietqtatemgteanieddo egtderagtas jatadnadiéfctgatggcag tgcaaactat
aacaatgtca ctttagctgg540 tacaaatggc acaataatca gcaatgttaa agcgggtgct gtgacctcaa catctactga600

210> 9

211> 2540

212> DNA

<213> Acinetobacter sp.

<400> O
cttgaacaat gttgcaagtg cgggtgacta caaagatgit gecaatgeaa geaaagsigt 80

aaacgeaggt gacttgaaca atgcagitgt tgatgeaace aatgeagega ccagcaaagg 120
cttigeatia caagcageag atggegetaa agticagaag aacctaggeg aagcagttiga 180
agttgttggt geggacagta acatcaccac gaaagiigea ggeggtcage ttgeaattpea 240
gttaaataza aacctcaaca acttaactgg cattacegty ascgatggaa ccaatggeac 300
ogatggttéa actgtgatig gtanagatgg tatttcgelt amagatggtt caggeaatac 360
cattgecaget gtagataaca cagegitgac agttaaagat ggcagtggea acacagaaac 420
cageettaac caagegatca acacgttaza tgcapcgcaa ggtgaaactg ataagfttgc 480
agtgaagtac -gacaaazatg ctgatggeag técaaactat aacaatgtca ctttageteg 540
tacaaatgge acaataatca geaatgttas agegggtget-gtgaccicaa catctactga 600
tgogatcaat getagecsat tatatggtgt tgcaaacage gtgaagaatg caattgotgs 660
ttcaaccaca atigatgcaa cgactggtge aatcacgaceg accaatatig gtggtacagg 720
ttcaaatacg at£gatggtg caatcagcag tattasagat tcagegacta aagegaaaac 780
cacggtaagt getggggata atgttgtcgt tacategpgt accaatgcag atggetcaac 840
asactatgaa gtigegacag cgaszagacgt tasctitgac asagtgactg taggtagtet 900
tgtigiagat asatcaagea atacaatcaa aggattaagi aataccacti ggaacggaac 960

apcagtatca ggtcaasgege cgacagaaga ccagttaaaa acggtcageg atgegeaagg 1020
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tgcgatcaat ggtagccaat tatatggtgt tgcaaacagc gtgaagaatg caattggtgg660 ttcaaccaca attgatgcaa
cgactggtgc aatcacgacg accaatattg gtggtacagg720 ttcaaatacg attgatggtg Caammﬂ%%%al
tcagcgacta aagcgaaaac/80 cacggtaagt gctggggata atgttgtcgt tacatcgggt accaatgcag atggctcaac840
aaactatgaa gttgcgacag cgaaagacgt taactttgac aaagtgactg taggtagtgt900 tgttgtagat aaatcaagca
atacaatcaa aggattaagt aataccactt ggaacggaac960 agcagtatca ggtcaagcgg cgacagaaga ccagttaaaa
acggtcagcdatgegea gy 1020 A8/ G Wasketgar hagitegesy ryeaittetiga tidaaatgct gatggcagtg
cgaactacaal080 cagtattact gcaggcaatg gtaacggtac tgcagcaacg atcggaactg acacagcagg 1140
taatagtgtt giepietagtpgeggat e catmgtaatgigCgaatgegtgteaatge®2001adgtgatgca gtaaacaaag
gtcaattgga tagettaagt acaggtetta ccaatacagg 1260 ctttggttta aaagcagcag atggcaacac cgttaacaaa’

aaattaggcgtasgoaytaged 823 gttgieygt getgatayca acsicaceatgaaagityét ggeggtcagg
ttgcgattga1380 gttaaataaa aacctcaaca acttaactgg cattaccgtg aacgatggaa ccaatggcac1440
aagtgatges gtaaascasag pieaattgga tageitasgi acaggtetta ccaatacagg 1260

ctttggttia aasgeagecag atggcaacac cgitaacaaa aaatiaggeg aagecagtaga 1320
cgtteicget getgacagea acatcaccac gaaagtigea ggeggteagg tigegattga 1380
gttamatsaa aacctcaaca acttaactgg cattaccgtyg ascpatggaa ccaatggeac 1440
caatggiica acigtgatisg gtaéagatgg tatticgatl asagatgeit caggcastac 1500
cattgcaggt gtagataaca cageptigac ggttaaagat ageagigges acacagazac 1560
cagcattaac caagegatca aéacgttaaa tgeagegesa gotpasactg ataagtitge 1620
agtgaagtac gataagaatg cigatggeag tgptgaactat aacaatgtea ctttageagg 1680
tacaaatgge acaataatca gagatgttaa agcgegtget gteaccicaa catctaciga 1740
tgegatcaat ggtageccaat tatacgatat tgeaaacage gigasgaateg caattggtgg 1800
ttcaaccaca agagatgtaa cgactggtpge aastcacaacg accaatattig gtggtacagg 1860
tteaascacg atigatggig castcageag tattaaagat tcagegacta aagegaasac 1920
cacgataagt goiggegpate atgttgtegt tacatcgget accaatgeag atggeteaac 1980
aaactatgaa gtigegacag cgasagacgt taactitgac aaagtaactg taggtaatgt 2040
tgttgitgat aaggeasatg acacgaicca aggtitgage aataaagatc taaattcaac 2100
tgatiitgeg accaaaggia gagetgegac tgaagaacag ttasaagceag ﬁgattaccag 2160
taatatcacg gaagtiigtgg atggtastgg caacaaggip aatattatig accaagttgt 2220
asataccaaa cctgécaata agaaccaaga ticattgtic ttaacgtaig acaaacaagg 2280

'tcaagaaacc acagatcgee taacgatiigg tcaaacggia cagaagatga atactgatge 2340
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caatggttca actgtgattg gtaaagatgg tatttcgatt aaagatggtt caggcaatac 1500 cattgcaggt gtagataaca
cagcgttgac ggttaaagat agcagtggca acacagaaac 1560 cagcattaac caagcgatcabétaegGddn 1ragggcaa
ggtgaaactg ataagtttgc 1620 agtgaagtac gataagaatg ctgatggcag tgtgaactat aacaatgtca ctttagcagg 1680
tacaaatggc acaataatca gaaatgttaa agegggtgct gtgacctcaa catctactga 1740 tgcgatcaat ggtagccaat
tatacgatat tEAEAE Sy Ghia%g AL EARFUtERTE8D eriicaskieacacatfafatgtA¥ cgactggtgce aatcacaacg
accaatattg gtggtacagg 1860 ttcaaacacg attgatggtg caatcagcag tattaaagat tcagcgacta aagcgaaaac
1920 cacgatisaftgetgHggaiacatgtijtcasrte R §gt Becewatir dtrerygstcadt® 980 aaactatgaa gttgcgacag
cgaaagacgt taactttgac aaagtaactg taggtaatgt 2040 tgttgttgat aaggcaaatg acacgatcca aggtttgagc
aataaagatcesasits dc 21 F0Hy Saegtfeiracesptit e tagerge gatetgiiaigaaddl ttaaaagcag tgattaccag
2160 taatatcacg gaagttgtgg atggtaatgg caacaaggtg aatattattg accaagttgt 2220 aaataccaaa cctgacaata
agaaccaageetieattgtietteraegtatg acaaacaagg 2280 tcaagaaacc acagatcgde taacgattgg tcaaacggta
cagaagatga atactgatgg 2340 49/76 PONP2008/053591 tattaaattc ttccatacca atgccgatac atcaaaaggt
gatttgggta caacaaatga 2400 ctcaagtgca ggtggtttaa actctacagc aattggigta aatgcgattg ttgcgaatgg 2460
tgcagatagt téHyttgett taggtcataa caccaaagtc aatggtaaac aatcaattgc 2520 aattggttct ggtgcagaag 2540
(210> 10 <2211> 1185 <212> DNA <213> Acinetobacter sp. <400> 10 cttgaacaat gttgcaagtg
cgggtgacta¢aaadstgtt gccaatgcaa gcaaaggtgt60 aaacgcaggt gacttaaaca atgcagttgt tgatgcaacc
aatgcagcaxugagsaaagylt2€ citgcatta caagcagcag atggcgctaa agttcagaag aacctaggcg aagcagttgal80
agttgtcggt gccgacagca acatcaccac aaaagttgca ggcggtcagg ttgcaattga240 gttaaataaa aacctcaaca
acttaactgg catiacogtg aacgatggaa ccaatggcac300

cttgaacaat gitgcaagtyg cgeptgacta casagatgtt gecaatgeaa geaaaggigt 60

aaacgeaget gacttaaaca atgcagtitgt tgatgeaace aatgeagcaa coageaasgg 120
ctttgeaita caagcageag atggegelaa sgticagaag ascctaggeg aageagitga 180
agtigtcggt gecgacagea acatcaccac aaaagiigea ggeggtcagg ttgeaattga 240
gttaaataaa sacctcaaca acttaactgg cattaécgtg aacgatggaa ccaatggeac 300
caatggttca actgtgattg gtasagalgg tatitcagit azagacggtt caggcaatac | 260
cattgeaggt glagataaca capcgitgac agttaaagat‘ggcagtggca acacagaaac 420
cageattaac caagcgatca acacgtitaaa tgcagégcaa gpiganactg ataaptitge 480
agtgaagtac gacagaaala cggatggtag taccaactac aacagtatta ctgeaggeaa 540
tggtaacget actgcageaa cgatcggaac.tgacacagca ggtaatagtg tigtgaccag 600
tggeggaact aaaattagta atgttgegas tggtptcaat geaagtpatg cagtaaacaa 660
aggtoaattg gatageitaa gtacaggtet taccaataca ggetitggtt tasaagcage 720
agatgggaac accgitaaca aasaattagg cgaageagta gacgtigtcg gtgctgacag 780
caacatcace acgaaagtig caggcggtca gettgegatt gagitaaata aamaccicaa 840
caactiaact pgcattaceg tgaacgatgg asccaatgge accaatggtt caactgtgat 900
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caatggttca actgtgattg gtaaagatgg tatttcagtt aaagacggtt caggcaatac360 cattgcaggt gtagataaca
cagcgttgac agttaaagat ggcagtggca acacagaaac420 cagcattaac caagcgatca aSdcifdasdoadisgda
ggtgaaactg ataagtttgc480 agtgaagtac gacaaaaata cggatggtag taccaactac aacagtatta ctgcaggcaas540
tggtaacggt actgcagcaa cgatcggaac tgacacagca ggtaatagtg ttgtgaccag600 tggcggaact aaaattagta

atgttgcgaa (g5 EREEAEECAHGE HGLERFEtaHCAHSHO aficamratatictaa flcaggtct taccaataca
ggctttggtt taaaagcagce720 agatggcaac accgttaaca aaaaattagg cgaagcagta gacgttgtcg gtgctgacag780

caacatcacceat§aaag ftfEatie FGterEiget getratrepacpeazati taaaerseteain8 402 aacttaact ggcattaccg
tgaacgatgg aaccaatggc accaatggtt caactgtgat900 50/76 tggtaaagat ggtatttcga ttaaagatgg ttcaggcaat
accattgcag Gtytagatacdoacscagfegtigiacagttasidy arnpjeagtgyeasrractagdiidaccagceatta accaagcgat
1020 caacacgtta aatgcagcgc aaggtgaaac tgacaagttt gcagtgaagt acgacaagaa 1080 tgctgatggc
agtgcaaact actratmacatsasat ggragugincyactgecaagtageds tddBgeaagalgca acaacaggca agatcaccac
aacaggtgga acaag 1185 <210> 11 <211> 603 <212> DNA <213> Acinetobacter sp. <400> 11

gcaagatgea acaacaggca agatcaccac aacaggigga acasg o 1185

210> 11

<211> 603

<212> DNA

<213> Acinetobacter sp.

400> 11
ctigaacaat gitgcaagtg cgggtgactia caasagatgtt gecaatgeaa geaaaggtigt 60

aaacgcaggt gactiasaca atgcagttgt tgatigeaace aatgeagcaa ccagcaaagg 120
ctttgcétta caageagcag atggegetaa agitcagaag aacctaggeg aagcagttga 180
agttpteggpt geogacages acatcaccac aaaagtigea gpeggtoagg ttgcaatiga 240
gttasataaa sacctcaaca acttaactgg cattaccgig aacgatggas ccaatggeac 300
caatggttca actpigattg gtaaagatgg tatttcagtt asagacgett caggcaatac 360
cattgcaggt gtagataaca cagegtigac agtianagat ggcagtggca acacagaaac 420
cagcattaac caagegatca acacgitasa tgecagcgcaa ggigasactg atéagtttgc 480
agtgaagtac gacasamatg ctgatggeag tgtgaactac aacascatca catiggeagg 540
tacgacigca ageagtacac aagatgcaac tacaggeaag atcaccacaa caggtggtac 600
aag 603
210> 12

<211> 2928

<212> DNA

<213> Acinetobacter sp.
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cttgaacaat gttgcaagtg cgggtgacta caaagatgtt gccaatgcaa gcaaaggtgt60 aaacgcaggt gacttaaaca
atgcagttgt tgatgcaacc aatgcagcaa ccagcaaaggl120 ctitgcatta caagcagcag atggeydPi gt ERRERg 1
aacctaggcg aagcagttgal80 agttgtcggt gccgacagca acatcaccac aaaagttgca ggcggtcagg ttgcaattga240
gttaaataaa aacctcaaca acttaactgg cattaccgtg aacgatggaa ccaatggcac300 caatggttca actgtgattg
gtaaagatgg‘@tcdgtt aaagacggtt caggcaatac360 cattgcaggt gtagataaca cagcgttgac agttaaagat
ggcagtggcacatdtiassedlere agenitrie caagtipitcacosanytteraacterragcgdda ggtgaaactg ataagtttgc480
agtgaagtac gacaaaaatg ctgatggcag tgtgaactac aacaacatca cattggcagg540 tacgactgca agcagtacac
aagatgcaadtmﬁa@géafa@mtcﬁe@age@ggitqgsa@ﬁw@a@@%o«m@atzz <2401> 2928 <212> DNA <213>
Acinetobacter sp. 51/76

gettaagiac aggtetiace aatacagget ttggtitaaa agcagcagat ggeaacaceg 180

itiaacaaasa attaggcgaa geagtagacg ttgtegetge tgacagcaac atcaccacga 240
magtigeagy cggicaggtt gegaligagt teaatamaaa ccteaacaac ttaactggea 300
ttaccgigaa cgatggaacc aatggcacca atggticaac tgtgatiggt aaagatggta 360
tttcgattea agatggtica ggeeatacca ttgcaggigt agataacaca geptigacag 420
ttaaagatgg cagiggeaac acagagzacca geattaacca égcgatcaac acgitaaatg _480
cagcgcaagg tgaaactgac aagtitgeag igasgtacga caagastget gatggeagtg 540‘
casactacaa caeacaicaca tiggcaggta cgactgecaag tagcacgcaa gatgeaacaa 600
caggcaagal caccacaaca ggtggaascaa geitgaacaa cgtigeaapt goaggtgact 660
acaaagatgt igccaatgea agcaaaggtig teaacgcage tgacttgaac aatgeagtte 720
ttgatgcaac caatgcagea accagcaaag getttgeatt acaasgeagea gatggegota 780
aagttcagaa_gaacctaggc gaagcagttg aagitgtcge tgeggacage aacatcacca 84D
canaaglagt gegpigegacaa gitgegatig agttaaataa asaccicaac aactiaactg 900
geattacegt gaacgatgga accaatgges caastggitc aactgtgatt pptasagatg 960
gtattteggt tasagatggt tcaggtaata ccattgéagg tgtagétaac acagegttga 1020
cagtiaaaga tgpcagigec aascacagaaa ccageattaa ccaagegatc aacacgitaa 1080
atgcagegea aggligaaact gataagitig cagigaagia cgacaaaaal goigatggca 1140
gtgtgaacta caacaacatc acaitggcag gtacgacige aagcagtaca caagatgeaa 1200
ctacaggcaa gatcaccaca acaggiggaa caagcttgaa caatgitgea agtecgggte 1260
actacazaga tgitgccaat geaageaaag gigtaascge aggtgactta aacaatgcag 1320
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PCT/JP 2008/053531 <400> 12 cagcaacgat cggaactgac acagcaggta atagtgttgt gaccagtggc

ggaactaaaab0 ttagtaatgt tgcgaatggt gtcaatgcaa gtgatgcagt aaacaaaggt caattgyatad 20 geitaggag 1
aggtcttacc aatacaggct ttggtttaaa agcagcagat ggcaacaccgl80 ttaacaaaaa attaggcgaa gcagtagacg

ttgtcggtge tgacagcaac atcaccacga240 aagttgcagg cggtcaggtt gecgattgagt taaataaaaa cctcaacaac
ttaactggca3Be ey RIaHTERFERRBRAMGEECE aAtgreaR 6 RFrjEatggt B¥fgatggta360 titcgattaa
agatggttca ggcaatacca ttgcaggtgt agataacaca gegttgacag420 ttaaagatgg cagtggcaac acagaaacca

gcattaacca dgetrateadecercgttafatgrB e diprgetiay garfasaetgmeaaaafttgcatftgaagtacga caagaatgct
gatggcagtg540 caaactacaa caacatcaca ttggcaggta cgactgcaag tagcacgcaa gatgcaacaa600

caggcaagatreneerehdeaygtygaastagettdamttacptgoaagt geagygtgactéBO acaaagatgt tgccaatgca
agcaaaggtg taaacgcagg tgacttgaac aatgcagttg720 |
ctggecatiac cgtgaacgal ggaaccaaty geaccaatgg ticaactgtg attggtaa@g 1566
atggtattic agttasagac ggticaggca ataccattge aggtgtagat aacacagegt 1620
tgacagttaa agatggcagt ggcaacaéag asaccagcat taaccaageg atcaacacgt 1680
taaatgcage goaaggtgaa actgataagt ttgcagtgaa gtacgacaaa satgetgatg 1740
geagtgtgaa ctacaacaasc atcacatigg céggtacgac tgcaagcagt acacaagatg 1800
caactacage caagatcace acaacaggig gtacaagett gaacaatgtt geaagtgegg 1860
gtgactacaa agatgtigce aaigcaagea saggtgtaaa cgraggtgac ttgaaéaatg 1920
cagitgtiga tgeaaccaatl geagegacca geamaggett tgeattacaa geageagatg 1980 -
gcgctasagt tcagaagaac ctaggegaag cagtigaagt tpttggigeg gacagtaaca 2040
tcaccacgaa agttgeagge ggteaggtts caattpagtt aastaaasaac ctcaacaact 2100
taactggeat taccgigaac gatggaacca atggeaccaa tgegticaact gtegattggta 2160
aagatggtatl ttcggtiaaa gatggticag geaataccat tgeaggtgta gataacacag 2220
cgttgacagt teaagatgpge agiggcaaca cagaaaccag cattaaccaa gegateaaca 2280
cgtianatge agegeasget gaaactgata agtitgeagt gaagtacgac aaaaatgetg 2340
atggcagiee aaactataac astgtcactt tapctggtac asatggcaca ataatcaéca 2400
atgttasage gggtectgig acctcaacat ctactgatge gatcaatggt ageccaattat 2460
atpgtgtige saacagegig aagaatgeaa ttggtggtic aaccacaatt gatgeaacga 2520
ctggtecaat cacgacgace aztattggle gtacaggitc asatacgatt gatggtgcaa 2680

tcagcagtat taaagatica gegactasag cgaamaccac ggtaagiget ggpgataateg 2640

ttgtegttac atcgggtace aatgragatg getcaacaas ctatgaagtt gegacagega 2700
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ttgatgcaac caatgcagca accagcaaag gctttgcatt acaagcagca gatggcgcta780 aagttcagaa gaacctaggc
gaagcagttg aagttgtcgg tgcggacagc aacatcacca840 caaaagtagt gggtggacaa gtiefigetiBiadtapReEsg |
aaacctcaac aacttaactg900 gcattaccgt gaacgatgga accaatggca caaatggttc aactgtgatt ggtaaagatg960
gtatttcggt taaagatggt tcaggtaata ccattgcagg tgtagataac acagcgttga 1020 cagttaaaga tggcagtggc
aacacagaaa ccagcattaa ccaagcgatc aacacgttaa 1080 atgcagcgca aggtgaaact gataagtttg cagtgaagta
cgacaaaaattfetFatety o BEATESGHAta Fascatatsaramgytugeetaiégadlit aagcagtaca caagatgcaa
1200 ctacaggcaa gatcaccaca acaggtggaa caagcttgaa caatgttgca agtgcgggtg 1260 actacaaaga
tgttgccaat geairjeiat) Grgtadlattrehtigigacreuaataategcats132¢BHF6 RPBT JP2038/053531
ttgttgatgc aaccaatgca gcaaccagca aaggctttgc attacaagca gcagatggcg 1380 ctaaagtica gaagaaccta
ggcgaagcagaiefaseyigtitygiguc gesagtaacett 4 48ctraeanangtagjeag gid§lt caggttgcaa ttgagttaaa
taaaaacctc aacaacttaa 1500 ctggcattac cgtgaacgat ggaaccaatg gcaccaatgg ttcaactgtg attggtaaag
1560 atggtatttecagiiaaagactgiitcaggecatataatge aggtgtagat aacacagcgiks20 tgacagttaa agatggcagt
ggcaacacag aaaccagcat taaccaagcg atcaacacgt1680 taaatgcagc gcaaggtgaa actgataagt ttgcagtgaa
gtacgacaaa aatgctgatg1740 gcagtgtgaa ctacaacaac atcacattgg caggtacgac tgcaagcagt acacaagatg
1800 caactdegdyg taagatcacc acaacaggtg gtacaagett gaacaatgtt gcaagtgcgg 1860 gtgactacaa
agatgttgcc dzitgjcatigea aaggtgtaaa cgcaggtgac ttgaacaatg 1920 cagttgttga tgcaaccaat gcagcgacca
gcaaaggctt {gieattaiaa gcagcagatg 1980 gcgctaaagt tcagaagaac ctaggcgaag cagttgaagt tgttggtgeg
gacagtaaca<2340 Aciaecegan agttgcaggc ggtcaggttg caattgagtt aaataaaaac ctcaacaact 2100
taactggcat taccgtgaac gatggaacca atggcaccaa tggttcaact gtgattggta 2160 aagatggtat ttcggttaaa
gatggttcag gamatagcat tgcaggtgta gataacacag 2220 cgttgacagt taaagatggc agtggcaaca cagaaaccag

cattaaccaa gegateanca:22tRcotaaaige ageaceaopi-onlasigaia-agifigcaghgaagtacgac aaaaatgctg
12340 atggcagtgc aaactataac aatgtcactt tagctggtac aaatggcaca ataatcagca 2400 atgttaaagc gggtgctgtg

acctcaacat ciagtgatgcgaleaatogl-agecaatialedel Algalglacaalcagcgtgapgaatgcaa tiggtggtic
aaccacaatt gatgcaacga 2520 ctggtgcaat cacgacgacc aatattggtg gtacaggttc aaatacgatt gatggtgcaa

2580 tcagcagtahlaaagaticrHedaciasad caasaascasagtaagtigel.ggggataatg 2640 ttgtcgttac atcgggtacc

aatgcagatg gctcaacaaa ctatgaagtt gcgacagcga 2700 53/76
tiaaczaaaz attaggcgaa geagtagacg tigicggtee tgacagecaac atcaccacga 240
aagtigcagg cggtcagett gegattgagt taaatasasa cctcaacaac ttaactggea 360
ttaccgtgaa cgatggaace aatggeacca atggiicaac tgtgattggt asagatgsta 360
titcgatiaa agatggtica ggcaatacca tigeaggtet agataacaca gegtigacgy 420
ttaaagatag cagtggeaac acagaaacca geattaacca agegatcaac acgttaaatg 480
cagegeaagg tgasactgat asgtitgeag tpaagtacga taagaatget gatggcagig 540
tgaactataa caatgtcact ttagcagg%a caaatggeac amataatcaga aatgttaaag 600
cggetgetgt gaccicaaca tctactgatg cgatcaatge tagecaatta tacgatatig 660
caaacagegt gaagastgea attggtggtt caaccacaag agatgtaacg actggtgeaa 720
tcacaacgac caatattggt ggtacaggit ceaacacgat tgatggtgea atcageagia 780

ttaaagattic agegactana pegaasacca cgataagige tggegataat gtigtegtta 840

catcgggtac caatgeagat ggetcaacaz actatgaagt tgegacageg aaagacgtia 900
54776



Pei JP2008/053551 aagacgttaa ctttgacaaa gtgactgtag gtagtgttgt tgtagataaa tcaagcaata 2760
caatcaaagg attaagtaat accacttgga acggaacagc agtatcaggt caageggega 2820 tHgiatad 8 @b 85ddacy
gtcagcgatg cgcaaggtga aactgataag tttgcagtga 2880 agtacgacaa aaatgctgat ggcagtgcga actacaacag
tattactg 2928 <210> 13 <211> 3120 <212> DNA <213> Acinetobacter sp. <400> 13 cagcaacgat
cggaactgac acagcaggta atagtgttgt gaccagtggc ggaactaaaa60 ttagtaatgt tgcgaatggt gtcaatgcaa
gtgatgcagt ¥AHEaRAGgt Rkt gatarls b §étadaiae styatetae cuata@aggcttifgtttaaa agcageagat
ggcaacaccgl180 ttaacaaaaa attaggcgaa gcagtagacg ttgtcggtgc tgacagcaac atcaccacga240 aagttgcagg
cggtcaggtt Eéeparagrtasiitinaat vertaat Haecmaciygeasertiereatigyaa €atggaacc aatggcacca
atggttcaac tgtgattggt aaagatggta360 tttcgattaa agatggttca ggcaatacca ttgcaggtgt agataacaca
gcgttgacgg@g@cagtt aaaagcaptg attaccagta atatcacgga agttgtgeat ggtaatggea 1080

acaaggigea tattaitgac caagttgtas ataccaaacc tgacaataag aaccaagatt 1140
cattgtictt amcgtatgac asacaaggtc zagasaccac agatcgecta acgattggte 1200
azacggtaca geagatgaat actgatgpia ttasatictt ccataccaat geegatacat 1260
cagaaggiga titgggtaca acaaatgact caagtgcagg tegttiamaac tetacageaa 1320
ttggtgtaaa tgegattgtt gegaatggtg cagatagtic agttgettta ggicataaca 1380
ccaaagicaa tggtaaacaa tcaatigeaz tiggtictsgg igeapaaget ttaggcaatc 1440
aatcgatcag tatiggtaca gpcaataaag tcaciggiga teattegggt gegattggtg 1500
atccaactat tgtaaatggt geaaacaget acteigtgse taataacaéc caagtactta 1560
cagatgacac tttegtactt ggaaacaatg tcaccaaaac tattgetggt tcagtagtat 1620
tgggtaacge ttcagetgea acgacaggtyg ctggigagge aggetatgee ttateigtag 1680
caacaaatge agataaagcce gegatcacta aaactacgte aapcactget getgttgeag 1740
tiggteatge gicgageget attitategtc aamattaccgg tgitgetgeg getagegtag 1800
attcagatge tgtgaacgtit geacagitaa aagcggtepse taaccaagtt.gtaacgactc 1860
amaciacatt ggtgaacag£ ttgegtgeta acgctaaagt aaatgeagac ggptacgatta 1820
caggaccaac ttatastgti gotcaaggia atcapaccaa tgitggtgat geattaactg 1980
cgeitgataa cgcaattaat actgeggeaa caacatctaa atcgactgtt totaatggte 2040
agaatatigt tgtcagcaag agcaaaaatg cagatggttc agacaactat gaagtatcaa 2100
cagcaaaaga citgacagtt gatictgtca aagegggtga tacggttetg aataatgecag 2160
gtattacaat tggeaataac geagitgtat tgaacaacac tggattaace attagtggte 2220
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ttaaagatag cagtggcaac acagaaacca gcattaacca agcgatcaac acgttaaatg480 cagcgcaagg tgaaactgat
aagtttgcag tgaagtacga taagaatgct gatggcagtg540 tgaactataa caatgtcact ttagc&gite L8995 9 1
aataatcaga aatgttaaag600 cgggtgctgt gacctcaaca tctactgatg cgatcaatgg tagccaatta tacgatattg660
caaacagcgt gaagaatgca att %t tt caaccacaag agatgtaacg actggtgcaa720 tcacaacgac caatattggt
ggtacaggtt Eaﬁsﬂﬁb%?%&é%gbtgg%%%85%56&%@6 S St A (etaadtgaaaacca cgataagtge
tggggataat gttgtcgtta840 catcgggtac caatgcagat ggctcaacaa actatgaagt tgcgacageg aaagacgtta900
54/76 actttgSCEHBHHEAMGE Y §taEGHT t?@%ﬁé%’gﬁe‘é?é‘lﬂgaa?}%%ﬁ&aég%o gtttgagcaa taaagatcta
aattcaactg attttgcgac caaaggtaga gctgcgactg 1020 aagaacagtt aaaagcagtg attaccagta atatcacgga
agttgtggat J§taEyEt e 8t adgitiaa 1sftafgd LaLstiilaacatttzhaa O%gacaataag aaccaagatt 1140
cattgttctt aacgtatgac aaacaaggtc aagaaaccac agatcgccta acgattggtc 1200 aaacggtaca gaagatgaat
actgatggta fterasittelr CEEEEEEafyBtaatacAR OB cRAtR acmtyggtacadaaatgact caagtgcagg
tggtttaaac tctacagcaa 1320 ttggtgtaaa tgcgattgtt gcgaatggtg cagatagttc agttgcttta ggtcataaca 1380
ccaaagtcaa‘tgtftEtaricass teasttgralsc thigtt etger tgcagarjetaragljtmatent 448datcgatcag tattggtaca
ggcaataaag tcactggtga tcattcgggt gcgattggtg 1500 atccaactat tgtaaatggt gcaaacagct actctgtggg
taataacaac ¥adgeactterdBeB CatfatdErcat Higtatnt joaadesagieaedaaaddlatigetggt tcagtagtat 1620
tgggtaacgg ttcagctgca acgacaggtg ctggtgaggc aggctatgcc ttatctgtag 1680 caacaaatgc agataaagcc
gcgatcacta HagittacytcaagescRytisgettitgray 74 Gatygtged ge gt gag cggidatitatcgtc aaattaccgg
tgttgctgcg ggtagcgtag 1800 attcagatgc tgtgaacgtt gcacagttaa aagcggtggg taaccaagtt gtaacgactc 1860
aaactacatt gtigassageitgggty gismegUinaagt@aadtgetgaegotacgatiag 1920Caggaccaac ttataatgtt
gctcaaggta atcagaccaa tgttggtgat gcattaactg 1980 cgcttgataa cgcaattaat actgcggcaa caacatctaa
atcgactgtt tetactggie 2048 sgnatattgttuicagraagmygeasasatgeagaiggttCi@gacaactat gaagtatcaa 2100
cagcaaaaga cttgacagtt gattctgtca aagcgggtga tacggttctg aataatgcag 2160 gtattacaat tggcaataac
gcagttgtat tgaagsacaciggatiaane @atingigoig 2220 &biE6POELP2008/0638531

cagcgecaag tiatacggta ggtgagtcga aatacaacaa tgitgestege geaattgatg 2880
cattgaafca agcagatcaa geattegaata geaamsattgs caatgieagt éacaagttgg 2040
ataacgeatt cogtattacc aacamccgta ttgatgatgt agagaaaaasa gecaatgetg 3000
gtattgecge tgegatgget ctggaatcag caccatatgt cccaggtaaa tatacctatg 3060

cageaggege agettaccac ggtgptgaaa atgeggtagg tgigacttta cgtaamactg 3120

210> 14

{211> 4851

212> DNA

<213> Acinetobacter sp.

220>

221> misc_Teature

222> {3231).. (3231)
223> nisa ¢ g ort

220>
221> misc_feature
222>  (3247).. (3247)
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gaccaagtgt taccttggca ggcatcgatg caggcaataa aaccattcaa aatgttgcga 2280 atgcagtaaa tgcaacagat

gcagtcaaca aagggcaatt ggacagcgca attaacaatg 2340 tgaataacaa tgtaaatgag ﬁ,t?ggpa %ﬁg g ij
atatgacgat gcatcaaaag 2400 ataagatcac acttggtggt ggggcaactg gtacaacaat cace a‘i’g&g a g tt%g

2460 ctgttgcgca aggtictaaa gatgctgtga atggcggtca attgtggaat gttcaacaac 2520 aagttgatca gaacacaact
gatattagca S@ttahdadtgatattand aacggtactg 2580 ttggtitggt tcaacaagca ggtaaagatg caccagtgac
ggttgcaaaa gatactggcg 2640 gtacaacggt gaatgtcgct ggaacagatg gcaaccgagt agtgacaggt gttaaggaag
2700 gtgcafi¥faa tgcaacatct aaagatgctg tcaatggtag tcaattgaat acaaccaacc 2760 aagcggtagt caattatat
| ggtggtgggoledggtatgdeeaaeattaca ggtagettca 2820 cagcgcecaag ttatacggta ggtgactcga aatacaacaa
tgttggtggc geeattdatepr880Eatigaatca agcagatcaa geattgaata gcaaaattga caatgtcagt aacaagttgg 2940
ataacgcatt é¢ijtattate aacaacogta ttgatgatgt agagaaaaaa gccaatgcetg 3000 gtattgccgc tgcgatggct
ctggaatcag caccatatgt cccaggtaaa tatacctatg 3060 cagcaggcgc agcttaccac ggtggtgaaa atgcggtagg
tgtgacttta c¢teladetg 3120 <210> 14 <211> 4951 <212> DNA <213> Acinetobacter sp. <220> <221>
misc_featuret«2@= (323401{ 3881k} ex223xdds @, Gyigac0Edt<ad2Oxis2?21> poisc_feature <222> (3247)..
(3247) POT/JP 2008/053531 <223>nisa,c, g, ort

gtgegatteg igatecaact attgtaaatg gigeaaacag ctactetgig getaataaca 120

accaagtact tacagatgac actttcgtac ttggaascas tgtcaccaas actatigete 180

gttcagtagt attgpetaac ggtteagetg caacgacagg tgetgegtgag goaggetaig 240

ccttatetgt agcsacaaat geagataaag ccgegatcac taasactacg tcaagcactg 300

gtgcigttge agttggtgat gegtegageg gtattiateg tcamattace getgttgetg 360

cgggtagegt agattcagat getgtgaacg tigeacagtt éaaagcggtg getaaccaag 420

ttgtaacgac tcasactaca ttgptgaaca gtttgegige taacgctaaa gtaaatgeag 480

acggtacgat tacaggacca ascitataatg tigetcazgg taatcagace aatgttgete 540

atgeattaac tgegettgat zacgeaatta a%actgcggc aacaacatct aaatcgactig 600

tttctaatgg tcagaatatt gtigicagea agagcasaas tgcagatggt tcagacazct 660

atgaagtate sacagecaaza gactigacag tigattcigt caaagegget gatacggttc 720

tgaataatge aggtattaca attggeaata acgeagttgt attgaacaac actggattaa 780

ccattagtgg fggaccaagt gitacctige cagpeatcga tgeaggeaat aaaaccattoe 340

aazaatgttge gaatgecagta aatgcaacag atgcagtcaa caamagggcaa ttggacageg 900

caattaacaa tgigaataac aatgtasate agettgecaa caacgotgit aaatalgacg - 960

atgeaicana agataagatc acacttggte gtgggscaac tgzgtacaaca atcaccaatg 1020

tgaaagatgg tactgitpeg caaggticta aamgatgctgt gaatggeggt caattgtgga 1080

atgitcaaca acaagtiigatl cagaacacaa ctgatattag caatatcaaa aatgatatta 1140
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<220> <221> misc_feature <222> (4106).. (4106) <223>nis a, C, g, or t <400> 14 ctttaggcaa

tcaatcgatc agtattggta caggcaataa agtcactggt gatcattcgg60 gtgcgattgg tgatcc%aﬁt‘jgttaﬁ%%a 91
gtgcaaacag ctactctgtg ggtaataacal20 accaagtact tacagatgac actttcgtac ttggaaacas tgtéa 36%

actattgctg180 gttcagtagt attgggtaac ggttcagctg caacgacagg tgctggtgag gcaggctatg240 ccttatctgt
' agcaacaaat gcagataaag ccgcgatcac taaaactacg tcaagcactg300 gtgcetgttge agttggtgat gecgtegageg
gtatttatcg tCSERSEEIAE HOtGHY LI L G00 faB G0 dACatA § Crgiy Ry ttdtcagtt aaaagcggty
ggtaaccaag420 ttgtaacgac tcaaactaca ttggtgaaca gtttgggtgg taacgctaaa gtaaatgcag480 acggtacgat
tacaggaccaAeiiAAFHEt A § rRtEh G ey G540 stgtetanc tgefctigat aacgcaatta

atactgcggc aacaacatct aaatcgactg600 tttctaatgg tcagaatatt gttgtcagca agagcaaaaa tgcagatggt
tcagacaactg%taagga aggtecaglg aatgcaacat ctaaagatge tgtcaatgpet sgtcaattga 1320

atacaaccaa ccaageggta gtecaattate tiggtgsteg ggcaggttat gacaacatia 1380
caggtagctt cacagegcca agttataceg taggtgacte gasatacaac aastgttggtg 1440
gegeaatiga tgeattgaat caageagate aagcattgaa tagcaaaatt gécaatgtca 1500
gtaacaagit ggataacgea ticcgtatia ccaacasceg tatigatgat gtagagsaaz 1660
aagecaatge tggtattgec getgegatgg ctctggaatc ageaccatat gtoccaggta 1620
aatataccta tgcageagge geagettacc acggtggtpa aaaigeggta ggtgigactt 1680
tacgtaaaac tgeagaczat ggicgttest cgattacape cggtgfagct geagegtete 1740
aaggegatge aagtgttcgt atcégtatca gegeigtgat tgactaattc actcgacagg 1800
gaégatcttc gggtettoct ttiteticga asatttitta agagagaaaa aatgaaagea 1860
titaacaaas aaattatgtt tggtgtatte ageggtettg tgatgtcatt gagocatget 1920
geigaagteg aaapgtgesaa tacgeaagaa atceatfttc ctgaasatcaa agacagetat 1980
ttaaaacaag tgaaccgtita tgaatatgac gatgtcgeac gtttagacas gggattaace 2040
aaagatcaga ticgccatat ttigggaaat cctcaattet ctpaaggtict ttttgegett 2100
aagacatgga attatgtatt ggatattcgt gagectaact camaccaata taagegttge 2160
caattacgea tagattitga taaécaa{ac cgttcagaca atctatatig gaaaggtgaa 2é20
caatgccaag gettaatgge ttgggggatt aataatcagt ctgagactga goasacgact 2280
ctageacctg gigggeagtc tgeaagtgtt ttgttttati ttgatcatge ggatasamaat 2340
getgtaaaga acgetgaagt gaticgtaaa atcgeagaic agattaaaca atetgatgeg 2400
aatagccetg titttgtgge tggatatact gatcgtttag gatcatties gtataaccaa 2460
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atgaagtatc aacagcaaaa gacttgacagttgattctgt caaagcgggt gatacggttc720 tgaataatgc aggtattaca
attggcaata acgcagttgt attgaacaac actggattaa780 ccattagtgg tggaccaagt gttaCtEﬁb"ch&(ﬁ'ggamggg 31
tgcaggcaat aaaaccattc840 aaaatgttgc gaatgcagta aatgcaacag atgcagtcaa caaagggcaa ttggacagcg900
caattaacaa tgtgaataac aatgtaaatg agcttgccaa caacgctgtt aaatatgacg960 atgcatcaaa agataagatc
acacttggtg §RGGHaLCRIBtECaEHe L A CEAEEr 102 rasag getatthttgegcaaggticta aagatgctgt
gaatggcggt caattgtgga 1080 atgttcaaca acaagttgat cagaacacaa ctgatattag caatatcaaa aatgatatta 1140
57/76 KNPROBBOS35E #Es d6t/gearrtgtigeftay gtichrtcay etsetesaga’t§eaccagtyg acggttgcaa 1200
aagatactgg cggtacaacg gtgaatgtcg ctggaacaga tggcaaccga gtagtgacag 1260 gtgttaagga aggtgcagtg
aatgcaacattaaHgRgeAdgteatitggttagiciatters2 320 antesiet zaateagcgdidytcaattate ttiggtggtgg

ggcaggttat gacaacattal380 '
. tggtaagtct tatttattca atctaatttt ggataatcca aacasaasac gatatgtgtt 2700

ccacattatc gitttttgit ttitgapcag gigtigatta aszasatcasg gagetgstga 2760
gattgcaaaa atitccaatt astttaasac azataaagtac graastgatg asassacagt 2820
tetgttaatg attggeiteg ggittaccit teiggeacsa geatttgata asasagtaat 2880
gatatitcga ttatcaatat ttgagctict atgaatagag atcttttata maattasatt 2040
tagigattat tgitaastga tasatztiat ttattaasas ataasaaatt aticatagaa 3000
gttttgigte taatctggeg tgttagcgtt'atattaaata tcaatattea tttatctcta 3060
aacccigttg aaatataagt aaacécgtct tgtttaaaaa aagatcatac tcaaggtcat 3120
tgettctacg ttaacttata gtatgatgtg tacatattic gactgattta ttgetatate 3180
agttttattt agccagagtg aatctgattc atttcaampgei caaacaatgt nggaaataca 3240
aatgccngac‘tatcgttcaa azacatopac acaiggaaga aatatgpeig gigeacgtgg 3300
cttatggcgt peaacaggaa tgasagatge agattteget aagecgatta ttgeggtagt 3360
caactcatit acccagtitg tgcctggtea tgtecaceit aaasgatttag gicaactget 3420
tgeggaacaa atccaesgeag ctiggtgetat gecaaaagaa titaatacca tigeegtgga 3480
tgatgetate geaatgpgge atgatggeat getgtattca ttgecttcac gtgatttgat 3540
tgcagactet gteogaatata tggicaatpe acacigegea gatgecatgg tgtgtatite 3600
asactgtpac aasattacce capggatgtt aatggeageg atgegeitas acattccagt 3660
gegtetttety tcegetegac castgpaage gpgtaaagtt amaatcegtg gtacagaacg 3720
tgcaatfgac ttagitgaty cgatggteget tgcageegat gataatttta cagatgaaga 3780

agtaasagaa tacgageptt cageatgece aacatgtggt teatgticag gtatgttcac 3840
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caggtagctt cacagcgcca agttatacgg taggtgactc gaaatacaac aatgttggtg 1440 gcgcaattga tgcattgaat
caagcagatc aagcattgaa tagcaaaatt gacaatgtcal500 gtaacaagtt ggataacgca ttmggﬁtmggﬁ%%ﬁ
tattgatgat gtagagaaaa 1560 aagccaatgc tggtattgcc gctgcgatgg ctctggaatc agcaccatat gtccca ]620
aatataccta tgcagcaggc gcagettacc acggtggtga aaatgcggta ggtgtgactt1680 tacgtaaaac tgcagacaat
ggtcgttggt cgattacagg cggtgtagct gcagcgtetcl.740 aaggcgatgc aagtgttcgt atcggtatca geggtgtgat
tgactaattc craegeataygii8teyhagatettzgggatioit iitetteganaatitttetagajéljaaaa aatgaaagcal8e0
tttaacaaaa aaattatgtt tggtgtattc agcggtcttg tgatgtcatt gagccatgcet1920 gcetgaagtcg aaagtgcaaa
tacgcaagazatecatttic-cigaaatcacagagagetat 1980:asarcaag tgaagcyttasyaatatgac gatgtcgeac
gtttagacaa gggattaacc 2040 aaagatcaga ttcgccatat tttgggaaat cctcaattct ctgaaggtct ttttgeggtt 2100
aagacatgga attatgiatt-ggataitcgitgegeciaagitcalareaatactaagegitge 21 6Qamaattacgca tagattttga
taagcaatac cgttcagaca atctatattg gaaaggtgaa 2220 caatgccaag gcttaatggc ttgggggatt aataatcagt

ctgagactga geaaaggagt 228 Ctageacely gtogasagicdgsaagiait deitiatt dgatcatgc ggataaaaat 2340
ggtgtaaaga acgctgaagt gattcgtaaa atcgcagatc agattaaaca atctgatgcg 2400 aatagccctg tttttgtggce

tggatatact gategliiag gateattiga giaiarecag.246008{R- RANERQAZM0530H1 cgtttatctg cccaaagage
gaatacagtc gttgaactct tgaagcaaca aggcattcgt 2520 ggcgagcaaa ttcagtacag tgctgaaaat aaaacagatg

tgtaccaaaa @igegeagee 2eal-Alsartanaa agaleraast geligaalgtelageaceigaccyticytgt gaatatcacy
2640 tggtaagtct tatttattca atctaatttt ggataatcca aacaaaaaac gatatgtgtt 2700 ccacattatc gttttttgtt

ttttgagcag glgligatia aaaalcl d:eagcigatga4£(6Q Jaliocaaas piliceantt galitaaaac aataaagtac
gcaaatgatg aaaaaacagt 2820 tgtgttaatg attggcttgg ggtttacctt tctggcacaa gcatttgata aaaaagtaat 2880

gatatttcga tiajeaalat teagsiich AMARANAGAANIAAAAIARAY 2940 Jadtgaijat tgttaaatga taaatattat

ttattaaaaa ataaaaaatt attcatagaa 3000 gttttgtgtc taatctggcg tgttagcgtt atattaaata tcaatattca tttatctcta

3060 aaccciglig. aaatalaaglaaacacyighgiiangag g@gﬁt&%%&&{g&gg&t%ﬁﬁ&% tggttctacg ttaacttata
gtatgatgtg tacatatttc gactgattta ttgctatatc 3180 agttttattt agccagagtg aatctgattc atttcaagct caaacaatgt

nggaaataca, gg40.aalgeeiians Wealicee Aancaleoas Acaloogada aaialagelp otocacglyg 3300
cttatggcgt gcaacaggaa tgaaagatga agatttcggt aagccgatta tigcggtagt 3360 caactcattt acccagtitg

tgectagea iglogace!! aaa0allig.leaaciadl3420.0000RacRa aleenagcag (0010utgt ggcaaaagaa
ttaatacca tigecgtgga 3480 tgatggtatc gcaatggggc atgatggeat getgtatica tigecttcac gtgatttgat 3540

tgcagactct g&gg&g&g}ag;g&gqgggt c aggaz%g%gct%gg %%gtg(;c(g:%t ttgt%ggggcc gGgOO Egzdictgtgac aaaattaccc
cagggatgtt aatggcagcg atgcgcttaa aca tccag% 0 ggtgtttgtg tcgggfggac caatggaagc gggtaaagtt

aaaatccgtg %tcfflgaa%g&ag% él%%é%%%%%‘a‘%gg gggggtgg%gg cga %% “[: g%cggg%cg ataatttta cagatgaaga 3780
agtaaaagaa tacgagcgtt cagcatgccc aacatgtgot t at%ttca gtatgt Cgc\C 84059/76
tgcagtagat tcaattttsg gacatgasat taaggctggt gatgtggttg tgatcogtta 4680
tgaaggacca cgtggtegac cgggtatgea ggamatgett tatcegacca gttatttaaa 4740
aicaanagge ttaggtaaag aatgtgetti actgacagat ggacgttict ciggaggtte 4800
ttetggectt tcaatiggtc atgtatcacc tgaagetget gaaggtgsty tgattggatt 4860
ggtteaagat peigatttpa tigaaatige tattccaaat cgtaccatca atcttgetgt 4920
ggatgaggeg accttagetg ctegacgtaa g 4951
<210> 15
211> 15011
<212> DNA

<{213> Acinetobacter sp.
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POT/P(4008/053531 agcaaattcg atgaactgtt tgacagaagc attggggttg tcgttaccag gaaatggttc 3900
aacattagca acgcatgcta accgtaagaa actattcgaa aaagcaggtc aattggttgt 3960 tggpiiugga 22863t
atgaacaaga tgattacacg gtattaccac gttcgatcgc 4020 aaccaaagca tcttatgaaa atgccatgac gctcgatatt
gcgatgggtg gttcaaccaa 4080 taccgtattg catttattgg ctgctnccag tgaagcaggt gttgacttta ccatggatga 4140
cattgatcgt ttatcgcgta aagtgcctgt attatgtaaa gttgctcctg caaagcagga 4200 tgtgcatatg gaagatgtgce

atcgtgeegg gcatcatg tecattcteg gigaattgga 4260 tcgtgcaggt ttattagata catcggtaca cactgtgcat
gagcacacct® d[gé‘t' geAH8Y0 attggataaa tgggatatta ttcgtacaga agacccagty gtatatgagt tettccgcete 4380
agcgccaggtgdtgttdedSetdad#iagc attctcacaa aatcgctatt accagacttt 4440 ggatggcaat cgtgaaacag

gtgtgattcg té?a??dct@d& eatychtcctaaagatgg 4500 tggcttggcea gtattgtatg gcaacattge tgtagatggg tgtattgtta
| aaacagcagg 4560 tgttgatgat tcaattttaa aatttaatgg aactgcacga gtatttgaaa gccaagatgc 4620 tgcagtagat
tcaattttag g&atgaaat taaggctggt gatgtggttg tgatcegtta 4680 tgaaggacca cgtggtggac cgggtatgca
ggaaatgctt f@lécgatealettattaaa 4740 atcaaaaggc ttaggtaaag aatgtgcttt actgacagat ggacgtttct
ctggaggttc 4880 tidigeectiid¥attggte atgtatcacc tgaagagct gaaggtggtg tgattggatt 4860 ggttgaagat
ggtgatttga tfgaatiga tattecaaat dgtaccatca atcttgctgt 4920 ggatgaggceg accttagetg ctcgacgtaa g 4951
<210> 15 <211> 15011 <212> DNA <213> Acinetobacter sp. PCPJP2008/05359] <220> <221>
misc_featur@2222> (13288).. (13288) <223>nis a, c, g, or t <220> <221> misc_feature

221> misc_featurs

<222> {14163).. (14163)

223> nisa ¢ g ort

400> 15

gttaacgeas gttgttitac tgotgaaget gtcaatttit gtocacgace tgacttacgy 60
teeggttigag tatacacage gacgatttcg tggtcagtit gaatcagtge tgetastget 120
gaagctgbaa attcgggtgt goeteeaaaa atgatettca aaggttgtge tcagattaaa 180
tttiasagtc aattatagea aacatggtic tatggtgeea tiitcasatg aaaatttgat 240
titctecaaa tgtgaaaatt aattatatta ttttgacaca aagetattia titatgattt 300
tgacgtatct atagatctga tatgittcit tigattaatg aatttgatga tatittgate 360
geagtatgge tgstattaaa aaataatgtg attiaasatca cattiaatag actatgﬁttt 420
ataazaatta gastcattit tcagagtate gtttcttaca tattgaaata atgatctgtt 480
titttgtgtt ttptasagtt tttctaaaca amattastaa atattactca gaaesaacaca 540
aagtagigaa agataamaaat aasazagetat taagaasaat tgiasacaca aagaatgiaa 600
acttaatasa atataatitt gaggaatgag tcacacttat ttttaacaasa tgigacaasa 660
tttgtcacal aattaatiag aastmatgig attttagtaa aactttacaa tactgaggat 720
zaatataact ctatgtiiit taaatgitasa atatiaazaa tgtaasataa iatagcttaa 780
{ticaaaasa attaaaccaa tiggttiass agttasasaa agigaaatat atctcatt{t 840
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<222> (13304).. (13304) <223>nis a, C, g, or t <220> <221> misc_feature <222> (14163)- (14163)

<223>nis a, ¢, g, or t <400> 15 gttaacgcaa gttgttttac tgctgaagct gtcaattttt gtpgﬁ-ggg%@p@ggg@po
tccggttgag tatacacagc gacgatttcg tggtcagttt gaatcagtgc tgctaatgct120 gaagctgcaa attcgggtgt
gcctgcaaaa atgatcttca aaggttgtgc tcagattaaal80 ttttaaagtc aattatagca aacatggttc tatggtggga ttttcaaatg
aaaatttgat2 MO EEE A ARG By Ha AR A R a IR AR ettt wag cikiftat ratgatiB00 tgacgtatct atagatctga

tatgtttctt ttgattaatg aatttgatga tattttgatc360 gcagtatggg tgatattaaa aaataatgtg atttaaatca catttaatag
actatgtttt4 26 ERaEE AP erAatE AttFIei R GRAtE Eftttc RzieRp Eatty Srtataterg atcBit480 tttttgtgtt ttgtaaagtt
tttctaaaca aaattaataa atattactca gaaaaacaca540 aagtagtgaa agataaaaat aaaaagctat taagaaaaat
tgtaaacacaeigersrgtaeB O aettaateriatattieiontisg agyastefagteeatiaettat tiacaaa tgtgacaaaa660

apagggaaan ccaaalctac gacatcaaaa tcbaaagcta aatcattatc ttcatctgta 1080
atagttggtg ggataatatt aacaacacct ttatctttaa tagcagetac tgticaagtt 1140
ggagegggaa ctaattctgg aacaactget acagetteta cgaatigtge agacttatat 1200
aattatcaaa atcctgagaa ctcaggetet ggageggetg ggaattataa tgcaggasat 1260
ccaagtgtgt gitcgatcge tataggtgaa aacgcacaag gtgglacttc tggaactgga 1320
gggtégccag ggatagegat aggigeasat itctasageta cgggtpettt atctgttg&t 1380
ataggcggaﬁ atgcteaage gacaaatgtt ggaagtatfg ctttaggeac agcagcettta 1440
teaagtgett ttaacagttt agcaataice agacaagetg cigeaacgaa taactattca 1500
atagetatag gtacaactitc agtttegaaz gegagtiggat cgatigetat ggggcattca 1560
acgaatgett ciggagetca atcgatagea attggtaget cggatgeigt taattcapca 1620
acagcaacaa caacatacga tggtacaaca aatacicaag catcaggtap taastcgatt 1680 -
getataggtg caagegeasza ggeatcaace sataacagea ttgeactagg tgcaggateg 1740
gtaacttctg cacaatctgg taattcitat cttactgetig taggtgcgtc agctacaaat 1800
getgttgtat ctgtiggaac ttcaactgea acacgtegta tccaaaatpt agcagatggt 1860
teagecgett cagatgetgt gacagttegct cagttggata aagettatga tgatacazaat 1920
getegtttag ctgetacttt agptacaget agiggtgetg cetatsatge agcaaacaat 1980
acatataccg ctccaacgaa tattggggga acaggtaaaa atacgattge tgatgeaatt 2040
gaagcaactc aacggagtgt agtegetgga teaaatattg tegttaccee gacgacaget 2100
teigatggtt caatatcgia tteggttget acaagegcaa caccgacgtit tacaagtata 2160

actgtaaaca atgcaccazac ggeaggtaca gatgegacca acaagactta tptagactca 2220
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tttgtcacat aattaattag aaataatgtg attttagtaa aactttacaa tactgaggat720 aaatataact ctatgttttt taaatgtaaa

atattaaaaa tgtaaaataa tatagcttaa780 tttcaaaaaa attaaaccaa ttggtttaaa agttaa‘gﬁ% ;%W%5 31
atctcatttt840 61/76 tttgattgct ttaattgtat gtaaattgtt aaataaaaaa aattgtacat tttatatgca ttgctadage

agaacctact gcccaaaatg catctcctaa ggaaaagcga tatgaataaa960 atctacaaag tgatttggaa tgcgactttg
ttggcatggg ttgcagtatc tgaattggca 1020 aaagggaaaa ccaaatctac gacatcaaaa tccaaagcta aatcattatc -
ttcatctgta 1686casergtitgterergatastatpeacaasaesttizicttatdgtaieter tgitéhagtt1140 ggagggggaa
ctaattctgg aacaactgct acagcttcta cgaattgtgc agacttatat1200 aattatcaaa atcctgagaa ctcaggctct
ggagcggctgggsatiatasedcrragy asat kP8 0-coaagigigtgitegat agettatagygtgdaacgcacaag gtggtacttc
tggaactgga 1320 gggtcgccag ggatagcgat aggtggaaat tetaaageta cgggtggttt atctgttgct 1380 ataggcggat

atgctcaagc gacasatytbggaagiatitrettiag geec agangeitisa il tcaagiggtii@acagttt agcaatatcc
agacaagctg ctgcaacgaa taactattca 1500 atagctatag gtacaacttc agtttcgaaa ggagttggat cgattgctat

ggggcattcatibebraegaatgaheiggagaies alcgalagcaatiggiagetaggatgctgiytaaticagca 1620 acagcaacaa
caacatacga tggtacaaca aatactcaag catcaggtag taaatcgatt 1680 gctataggtg caagcgcaaa ggcatcaacc

aataacagcadtgeaciagg-tocaggatceadatd) giaactelgaoasictggdaaticitabettactggtg taggtgcate
agctacaaat1800 ggtgttgtat ctgttggaac ttcaactgca acacgtcgta tccaaaatgt agcagatggt1860 tcagccgctt

cagatgctgt gaeagtgctgagiggataaapetiaiga-lgaiacanail20:agtcattagostgctyctit aggtacaggt
agtggtgctg cctataatgc agcaaacaat 1980 acatataccg ctccaacgaa tattggggga acaggtaaaa atacgattga

tgatgcaatt 204Q:aaa0coacte-Laagar0igl agicgetaonicasalatigisgitaccesgacgacaget 2100 tetgatggtt

caatatcgta ttcggttgct acaagcgcaa caccgacgtt tacaagtata 2160
azaacgggta ataccacgat itaacaatgea ggtgtaacag ctgatcaagt tacggtigegt 2700
getgttetia tiaacaacac atcaggiati aatgeiggig gtasagcgat tactaatgta 2760
geagcaccaa caaataacac agatgetiget aacaagaagt atgtagatga tgcaggtaca 2820
gcattaacca atttgegett tgpattasaa geacaagate gtacgactgt gaacaagaaa 2880
tfaggtgaag cagitgatat tgtiggttca aacagcasaca tcagtacaaa agtaaateca 2é40
ggcaaagtag aagtigeact atccaataca ttggacttag gtactacage tagegttact 3000
acgggttcaé ctgtaatisa caatacigpt gttacggeaa ctcaggttac cpcaaacasa 3060
gtcacaataa acaatgcacc aacégcaggt acagatgcega ccaacaagac ttatgtagac 3120
tcanaagcag cagcatcaag aacagaagic geagetggaa geaatgiate tggitgtagta  31BO
.agaacgacag ECpCanscgs tcaaggtaft tatgcagtaa atgccaatgg tacgactigea ‘3240
tcagcagett cttcageagt taccgtaaca ccaggeacga aagatgeaaa taatgtcact 3300
gactatasag tagactigic agcegaciaca asaaccgatz itcaaaaagg tgtagatgea 3360
aaaaatgetlyg tagatactge aggtetasas titamaggtp atacagcaac cacaageaat 3420
accaagaaat taggtgacac cgtttcgatt acgggtgata cgaacattag tacagttgeca 3480

acaactgatp gtgtacaggt taagttasat ccaasacttag attiaggage aactggtage 3540
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PO11JP2008/053591 aaagcagcag catcgagaac agaagtagca gctggaagca atgt tct: g tﬁtagtaaga 2280
acgacaggcg caaacggtca agacgtttat acagtaaatg ccaatggtac gactgcatca 2340 i g?t il 48 6aditht
cgtaacacca ggcacgaaag atgcaaataa tgtcactgac 2400 tataaagtag acttatcagc gactacaaaa accgatatcc
aaaaaggtgt agatgcaaaa 2460 aatgctgtag ataccgcagg tctaaaattt aaaggtgata cagcaaccac aagcaatacc
2520 aagalHfeiy §oHEAEETC Ry Siteratay LaCattsn Rt Erttgtgat®®2580 acagatggtg tacaggttaa
gttaaatcca aacttggatt taggagcaac tggtagcgtt 2640 aaaacgggta ataccacgat taacaatgca ggtgtaacag
ctgatcaagt EEgHitEt 2THOHR) e tsHacatEats Awatgean stgetttitg gfdhagegat tactaatgta 2760
gcagcaccaa caaataacac agatgctgct aacaagaagt atgtagatga tgcaggtaca 2820 gcattaacca atttgggctt
tggattaaaa fjerresag Lagcgratgereyasic seigentas? 380 tednfgtderagreaitigatéh tgttggttca aacagcaaca
tcagtacaaa agtaaatgca 2940 ggcaaagtag aagttgcact atccaataca ttggacttag gtactacagg tagcgttact 3000
acgggttcaaretecattnoceaaterst gyt igeraty gemascteagittae ogctrismasa 30880gtcacaataa acaatgcacc
aacagcaggt acagatgcga ccaacaagac ttatgtagac 3120 tcaaaagcag cagcatcaag aacagaagtc gcagctggaa
gcaatgtatc dgritgtatgt a34:80t sre st glde sy \gegcaracy g testag atatistatgtagiéd® atgccaatgg tacgactgca
3240 tcagcaggtt cttcagcagt taccgtaaca ccaggcacga aagatgcaaa taatgtcact 3300 gactataaag tagacttgtc
agcgactacacasmaceJatasicaaaatycr tgtagatgaacd 36 tat@matgoigdagateiigc aggtctaaaa tttaaaggtg
atacagcaac cacaagcaat 3420 accaagaaat taggtgacac cgtttcgatt acgggtgata cgaacattag tacagttgca
3480 acaaetgaigytotacaggt taagitanat ceasasitagatitaggage-aneiggtagesd540 63/76
PCNP2008/053531 gttaaaacgg gtaataccac gattaacaat gcaggtgtaa cagctgacca agttacggtt 3600
gotggtgttg Halaacaatcacatarggiaiianty it cigatnangagaitaceaat3664glpgcagcac caacaaataa
cacagatgct gctaacaaga agtatgtaga tgacgcaggt 3720 acagcattaa ccaatttggg ctttggatta aaagcgcaag
atggtacgacsigtgasssageddt-angiteggigaageagiigaatoitghigatdcaaacagemmcatcagtac aaaagtaaat 3840
gcaggcaaag tagaagttgc actatccaat acattggact taggtactac aggtagcgtt 3900 actacgggtt caactgtaat
taacaatgct ggigitagoeaancianagtdace Glancsa0 halagtcasagtiastaatggpaccaacagca ggtacagatg
cgaccaataa aacttatgta 4020 gactcaaaag cagcggcatc aagaacagaa gtcgcagctg gaagcaatgt atctggcgta

4080 gtaageacea£Aa9lenase Legicaadacaiialacasiearlossaadgatacgast 4140 geatcageag
gttcttcagc agttaccgta acaccaggca cgaaagatgc aaataatgtc 4200 actgactata aagtagactt gtcagcgact

acaaaaaccg giatiraaazadeioiagal 420 Yearransia Clalaoalaccaragdicta aaatttaaag gtgatacagce

aaccacaagc 4320 aataccaaga aattaggtga caccgtttcg attacgggtg atacgaacat tagtacagtt 4380

gcgacaactyalggigiaca Qgitaageiaariccaaachigoaiiada.aocaactagt 449:agcgttaaaa cgggtaatac
cacgattaac aatgcaggtg taacagaga tcaagttaca 4500 gttggtggtg ttgttattaa caacacatca ggtattaatg

ctggtggtaa fgcgaliace 400 AL0la0can SALCARCAAAAACACAGAL galoCtagea agaagtatgt agatgatgca
4620 ggtacagcat taaccaattt gggctttgga ttaaaagcgc aagatggtac gactgtgaac 4680 aagaaattag

gcgaagcag) tgaagiiglt ggtacagaca glaacateas cacgaaagit 4740 gcaggcggie aggtigcaat tgagttaaat

aaaaacctca acaacttaac tggcattacc 4800 gtgaacgatg gaaccaatgg caccaatggt tcaactgtga ttggtaaaga

tggtatttcg 4360 gltaaagala giicagacaa fagealiaca gataiagata acacagcgtjgacagttaaa 492064176
PUIP2008/053531 gatggcagtg gcaacacaga aaccagcatt aaccaagcga tcaacacgtt aaatgcagcg 4980

caaggtgaag.cloataaqu lgeaalgaag lacaacaaaa ataclaatgg caglglgaac SAP tacaacaaca tcacattgge
aggtacgact gcaagcagta cacaagatge aactacagge 5100 aagatcacca caacaggtgg aacaagettg aacaatgttg
caagtgcgog tdactacaaa 5160 gatqtigeca algcaadeaa aggigtaa é:ag%%ggg]i%ct taaacaatgc agtigttgat
5220 gcaaccaatg cagcaaccag caaaggctﬁ gcCattacaag cagcagatgg cgctaaagtt 5280 cagaagaacc
taggcgaagc agttgaagtt gteggtgecg acagcaacat caccacaaaa 5340 gttgcaggeg gtcaggttge aattgagtta
natananac A ERE Ead Sae o R A0 DRTAACE Hih A R Bbachik: ggticaactg gatiggtaa
agatggtatt 5460 tcagttaaag acggttcagg caataccatt gcaggtgtag ataacacagc gttgacagtt 5520 aaagatggca
gtggcaacagaﬁaaaaégéc%’é%a%?ﬁgac%gﬁﬁgc%a%%tég T 5%%%%%%%%63 6%905%%93@ aaactgataa gtttgcagtg
aagtacgaca aaaatacgga tggtagtacc 5640 aactacaaca gtattactgc aggcaatggt aacggtactg cagcaacgat
cggaactgad BT AGENGEA SeRtatt Eﬁ%ﬁ%@&aﬁgﬁfﬁi&éﬁgfﬁétaﬁé tgcgaatggt 5760
gtcaatgcaa gtgatgcagt aaacaaaggt caattggata gcttaagtac aggtcttacc 5820 aatacaggct ttggtttaaa
agcagcagal GoeaE R s Saa Hitd GRS BB eay g e tigte ity c tgacagcaac atcaccacga
aagttgcagg cggtcaggtt 5940 gcgattgagt taaataaaaa cctcaacaac ttaactggea ttaccgtgaa cgatggaacc
6000 aatggtattaggticadtagRyatigirardgatgtraticsatagunaigatica¥960 ggcaatacca ttgcaggtgt
agataacaca gcgttgacag ttaaagatgg cagtggcadd/@120 acagaaacca gcattaacca agcgatcaac acgttaaatg
cagcgcaagg tgaaactgac 6180 aagtttgcag tgaagtacga caagaatgct gatggcagtg caaactacaa caacatcaca

6240 65/76



POT/g2008/453591 ttggcaggta cgactgcaag tagcacgcaa gatgcaacaa caggcaa%gm&ggi %3)(%%
ggtggaacaa gcttgaacaa cgttgcaagt gcaggtgact acaaagatgt tgccaatgca 6360 agcaaaggtg taaidcdcayg

tgacttgaac aatgcagttg ttgatgcaac caatgcagca 6420 accagcaaag gctttgcatt acaagcagca gatggcgcta
aagttcagaa gaacctaggc 6480 gaagcagttg aagttgtcgg tgeggacagc aacatcacca caaaagtagt gggtggacaa
6540 gttgcgattg agttaaataa aaacctcaac aacttaactg gcattaccgt gaacgatgga 6600 accaatggca caaatggttc
aactgtgatt ggtaeragiatgogtottieg getazragatgaréee f: ttaggiaatasetatigraggdjfagataac acagcegttga
cagttaaaga tggcagtggc 6720 aacacagaaa ccagcattaa ccaagcgatc aacacgttaa atgcagcgca aggtgaaact
6780 gataagiityeagtgemyis Uy scasasal getgedggca gigiyanciatcaaaaacitc 6840 acattggcag
gtacgactgc aagcagtaca caagatgcaa ctacaggcaa gatcaccaca 6900 acaggtggaa caagcttgaa caatgttgca
agtgcgggtgtaciacasagadgtigecaat 6860 geaageanaggigtanasgeaggtgamtia aacaatgcag ttgttgatgce
aaccaatgca 7020 gcaaccagca aaggattgc attacaagca gcagatggcg ¢ aaagttca gaagaaccta 7080

ggcgaagcagttgaagilgtegeigecaganaftiasattaccacannagt tgeageegat 71680 caggttgcaa ttgagttaaa
taaaaacctc aacaacttaa ctggcattac cgtgaacgat 7200 ggaaccaatg gcaccaatgg ttcaactgtg attggtaaag

atggtatttc agttanagac:7R65ggticaageaaioasatioe agaigiagalaasasagcgbigacagttaa agatggcagt 7320
ggcaacacag aaaccagcat taaccaagcg atcaacacgt taaatgcagc gcaaggtgaa 7380 actgataagt ttgcagtgaa

gtacgacaagralgaigalg-acealgigaadincaasnat.df Hlaleasatiad.cag0tacaac tgcaagcagt acacaagatg
caactacagg caagatcacc 7500 acaacaggtg gtacaagett gaacaatgtt gcaagtgcgg gtgactacaa agatgttgec

7560 aatgcapesa-sadaisiaas cucasgiganligaacaaldLatoltar Josanacanal 7620 66/76
PCNP2008/053591 gcagcgacca gcaaaggctt tgcattacaa gcagcagatg gcgctaaagt tcagaagaac 7680

ctaggcgaag Gaaiigaagl-laitagiaes: 0aca0iaaca.taccacdaa agilgeagac 7449 ggtcaggttg caatigagtt
aaataaaaac ctcaacaact taactggcat taccgtgaac 7800 gatggaacca atggcaccaa tggttcaact gtgattggta

- aagatggtat ffeggiiaaa, (360 gatgaticag gcaataccat [acangigta gajaacacagsgottgacagt taaagatggce 7920

~agtggcaaca cagaaaccag cattaaccaa gcgatcaaca cgttaaatgc agcgcaaggt 7980 gaaactgata agtttgcagt

' gaagtacgag agaaalgsig.alagcadiys. aaaciaaag 8040 aaldicactt tageiagtag aaatggcaca ataatcagea

atgttaaagc gggtgctgtg 8100 acctcaacat ctactgatgc gatcaatggt agccaattat atggtgttgc aaacagcgtg 8160
aagaatocag dgaigaltsapceacanllaalacancan clgdiacant gagaacaper B3ag aatattggig gacaggic

aaatacgatt gatggtgcaa tcagcagtat taaagattca 8280 gcgactaaag cgaaaaccac ggtaagtut ggggataatg

nglegttac ajcadglanc 8240, a819caga oglsansaaa.cialoaaot acaacRdcg pagacgtiaa attigacaaa 8400

gtgactgtag gtagtgitgt tgtagataaa tcaagcaata caatcaaagg attaagtaat 846 accacttgga acggaacagc

agtatcaggt ga%%’ccégc%ggata(%"%‘%%acgQg%%%%&?%%%%?&%sc%%c cageaalg cacaagaiga aactgataag titgeagtga
‘agtacgacaa aaatgetgat 8580 ggeagigega ac acascagy aitactgea ggeaatggta acggtactge agcaacgate
8640 9gaagiapen,eadeagaian OlNglo ACERdlagqg gRaripasatidiaa gl 00 gogaatgaly
tcaatgcaag tgatgcagta aacaaagoic aatiggatay cttaagtaca 8760 ggtettacta atacaggctt tggtttaaaa
gcagcagatg geaacaccgt taacaaaaaa 8820 ttaggcgaag cagtagacgt tgteggiget gacagcaaca tcaccacgaa
agttgcaggcggé%ﬂg i o aa t%:—ggaécé éaagaf%‘éaﬁ%tt%é?: %gc%aag?accgtgaac 8940 67/76

réjgat a agfﬁ cgaﬁ‘@agaégﬁ aaata
PCT/J P2008405353;1tt%att%%aacca atggcaccaa tggttcaact gtgattggta aag%té%gtat ttcgattaaa 9000
gatggttcag Jeaataccat HCagotgts fataacicry it Bey Gt tasLigarste 9068 agtggcaaca cagaaaccag
cattaaccaa gcgatcaaca cgttaaatgc agcgcaaggt 9120 9aaactgata agtttgcagt gaagtacgat aagaatgctg
atggcagtgt %a?gtcatgaaféaggf gﬁaﬁﬁf@éﬁﬁféﬁ%@ﬁ@caﬁ%&?@@%‘?a‘tg&téfé%ﬁ%ag%?%oatgttaaagc gggtgctgtg 9240
acctcaacat ctactgatgc gatcaatggt agccaattat acgatattgc aaacagcgtg 9300 aagaatgcaa ttggtggttc
aaccacaagd BHtEah 8% ERiat AP et eHHeE 8 SEY S GB{FFaCagttt aaacacyatt gatggtgcaa
tcagcagtat taaagattca 9420 gcgactaaag cgaaaaccac gataagtgct ggggataatg ttgtcgttac atcgggtacc 9480
aatgcagatg® %&%ﬁﬁ%ﬁ?@&gﬁﬁ% RGBT e CRIGRRESHa 988D gtaactgtag gtaatgtigt
tgttgataag gcaaatgaca cgatccaagg tttgagcaat 9600 aaagatctaa attcaactga ttttgegacc aaaggtagag
ctgcgactgaSEERatEa tABOBE T hagjtxata StehteatR dAcrate sy tpateetetggAtd gtaatggcaa caaggtgaat
9720 attattgacc aagttgtaaa taccaaacct gacaataaga accaagattc attgttctta 9780 acgtatgaca aacaaggtca
agaaaccacacggieger BraAtEatiyeaest aersgeneicaty BSuecargen Jarter tryat gt taaattettc cataccaatg
ccgatacatc aaaaggtgat 9900 ttgggtacaa caaatgactc aagtgcaggt ggtttaaact ctacagcaat tggtgtaaat 9960
gcgattgttg cgaiatgese caeitagitegrciitanyayreataaess eamagcaatat 0 28 4§gtaaacaat caattgcaat
tggttctggt gcagaagctt taggcaatca atcgatcagt 10080 attggtacag gcaataaagt cactggtgat cattcgggtg
cgattggtga tccaactatt 10140 gtaaatggtg caaac#giia ctctgtgggt aataacaacc aagtacttac agatgacact
10200 ttcgtacttg gaaacaatgt caccaaaact attgctggtt cagtagtatt gggtaacggt 10260 tcagctgcaa

- cgacaggtgc tggtgaggca ggctatgcect tatctgtagc aacaaatgca 10320 68/76



PCT JP2038/053591 gataaagccg cgatcactaa aactacgtca agcactggtg ctgttgcagt tggtgatgcg 10380
tcgagcggta tttatcgtca aattaccggt gttgctugg gtagcgtaga ttcagatgct 10440 gtgé@:gﬂgm,agg%q i
agcggtgggt aaccaagttg taacgactca aactacattg 10500 gtgaacagtt tgggtggtaa cgctaaagta aatgcagacg
gtacgattac aggaccaact 10560 tataatgttg ctcaaggtaa tcagaccaat gttggtgatg cattaactgc gcttgataac 10620
gcaattaata Higfceritasceabicarettamasteactytc Tt gersargalatatighedae68063@icagcaaga gcaaaaatge
agatggttca gacaactatg aagtatcaac agcaaaagac 10740 ttgacagttg attctgtcaa agcgggtgat acggttctga
ataatgcaggetateaezatedi0800g getiatasgecagtiptidtegrapasicasteggattaadéelttagtggtgg accaagtgtt -
10860 accttggcag gcatcgatgc aggcaataaa accattcaaa atgttgcgaa tgcagtaaat 10920 gcaacagatg
cagtcaacaa@gggcaattggacay cgeatettaacantgt gattxagaat 1098Ggtaadtiagc tigccaacaa cgctgttaaa
tatgacgatg catcaaaaga taagatcaca 11040 cttggtggtg gggcaactgg tacaacaatc accaatgtga aagatggtac
tgttgcgcaa dtifd8-ggiictaiaag atgeigigaa iggegagteaadtgiggaaigdicagcaatragttgatcag 11160 ,
aacacaactg atattagcaa tatcaaaaat gatattaaca acggtactgt tggtttggtt 11220 caacaagcag gtaaagatgc
accagtgacgggetnsagratiaiygeggtacaangaiedl 2itkaalglegniggaacagalgg caaccgagta gtgacaggtg
ttaaggaagg tgcagtgaat 11340 gcaacatcta aagatgctgt caatggtagt caattgaata caaccaacca ageggtagtc

11400 aattatetig-gtggigogggc.aggitatgac aacallacag-glageticasnagegacaaginll1460 tatacggtag
gtgactcgaa atacaacaat gttggtggcg caattgatgc attgaatcaa 11520 gcagatcaag cattgaatag caaaattgac

aatgtcagta acaaeiiggadaacgealic: dhallcoialiacca ataaceaiabigaigalgig@agaaaaaag ccaatgctgg
tattgccget 11640 69/76 POPJP2008/053591 gcgatggctc tggaatcagc accatatgtc ccaggtaaat atacctatgc

agcaggcgca:-dek/QP-0ciageasd giagigaaaa iaseaiagataiaactiacgigaaantgc agacaatggt 11760
cgttggtcga ttacaggcgg tgtagctgca gcgtctcaag gcgatgcaag tgttcgtatc 11820 ggtatcagcg gtgtgattga
ctaattcact cgacagadad.gatatieqagatectttt-11880 talicgaaaa tiititaaga gagaaaaaat gaaagcattt
aacaaaaaaa ttatgtttgg 11940 tgtattcagc ggtcttgtga tgtcattgag ccatgctgct gaagtcgaaa gtgcaaatac 12000

gcaagaaatcaftteciq Aagicanaga cagstaltia asacaagiga accolialga. 1206@ atatgacgat gtcgcacgtt
tagacaaggg attaaccaaa gatcagattc gccatatttt 12120 gggaaatcct caattctctg aaggtctttt tgcggttaag

acatggaatt gigtatigga,1.2130.talicatgag cotaagicaa accaalataa acaligccagftacgcatag attitgataa 12240
gcaataccgt tcagacaatc tatattggaa aggtgaacaa tgccaaggct taatggcttg 12300 ggggattaat aatcagtag

agactgagcy aangactcla geasstontg.ggcagicias. 12360 aagiotiitg titattitg aleatgcgga taaaaatggt

gtaaagaacg ctgaagtgat 12420 tcgtaaaatc gcagatcaga ttaaacaatc tgatgcgaat agccctgttt ttgtggctgg
12480 atat%gggg%g tg&gg&g Ecagtéc%gg@tga%%ggt%g% ggagé(gt gg(:cca%gc%g@ggggapoizmo tacagtcgtt gaactcttga

agcaacaagg cattcgtggc gagcaaa%tc agtacagtgc gaaaataaa acagatgtgt accaaaagtg cgcagggatc

aataaaaag%c%%g%%ggg%tgécgggg Igaatgt gaggacgggé:tcaga&% Jgicotgtgaa tatcacgidg taagtctiat ttattcaatc 12720
taattitgga taatccanac aaaaaacgat atgigticca Cattategtt gttt 12780 tgagcaggty tigattaaaa
aatcaaggag ctgatgagat t aaatt tccaattaat 12840 ttaaaacaat aaagta aatgatgaaa aaacagttgt
Qtantgan G Lt TR0 feciEieE e cAeaei e ok A Hhtgat SHlcgatia teaatatty 12060
agettctatg aatagaga c,ttttataaaa ttaaatttag tgattattgt taaatgataa 13020 7Q/76 PCT/JP20013/053531
atattattta nsagaﬁa%&fs g%%%%?taﬁtt ?:?taélé%‘icég Cf%ct%t% ggg%%%%"gtcgg?ﬁbgé taé%’auata ttaaatatca atattcattt
atctctaaac cctgttgaaa tataagtaaa 13140 cacgtcttgt ttaaaaaaag atcatactca aggtcattgg ttctacgtta
acttatagta f%?%t%@gaﬁﬁaﬁ ac %&ﬁfé@céﬁtfg%tﬁ%%?ﬁa tgﬁﬁa&éfctt?gfﬁ?é%a‘éagggggaat 13260 ctgattcatt
tcaagctcaa acaatgtng% aaatacaaat gccngactat cgttcaaaaa 13320 catcgacaca tggaagaaat atggctggtg
cacgtggett BGGRETEcA ACAY§R R 15880 T a g T g SfEr @8 atthity cggtagtcaa cteatttace
cagtttgtgc 13440 ctggtcatgt ccaccttaaa gatttaggtc aactggttgc ggaacaaatc caagcagctg 13500
gtggtgtgge B G A A At e AT Ty Gtatt e 3ty § 75 e8E L 3568 atggcatgct gtattcatty
ccttcacgtg atttgattgc agactctgtc gaatatatgg 13620 tcaatgcaca ctgcgcagat gccatggtgt gtatttcaaa
ctgtgacaaa®SHAEEE g P 366t FOHE e BHRCAFG AT T eHrasiesateragti? gtitgtgtcy ggtggaccaa
13740 tggaagcggg taaagttaaa atccgtggta cagaacgtgc aattgactta gttgatgcga 13800 tggtggttgc
agccgatgateAstiiaeaGeatyrasn ateamatiyratas g4 geaticatya seet eatgccédhc atgtggtica tgttcaggta
tgttcacagc aaattcgatg aactgtttga 13920 cagaagcatt ggggttgtcg ttaccaggaa atggttcaac attagcaacg
catgctaacc 3T R AT AREET SAGREA R ECHEARFEC AP titrRy nEH AtgFgcad®i cgccattatg 14040
aacaagatga ttacacggta ttaccacgtt cgatcgcaac caaagcatct tatgaaaatg 14100 ccatgacgct cgatattgcg
atgggtggtt catcestaeserRitgcatczrigyCtipdnddB0 clridetigrydreamgeagytgtitg@ctttacca tggatgacat ‘
tgatcgttta tcgcgtaaag 14220 tgcctgtatt atgtaad@tigacctgcaa agcaggatgt gcatatggaa gatgtgcatc 14280
gtgccggtgg catcatgtce attcteggtg aattggatcg tgcaggttta ttagatacat 14340 71/76 PCT,JP2008/053531
cggtacacac tgtgcatgag cacaccttaa aagatgcatt ggataaatgg gatattattc 14400 gtacagaaga cccagtggta
tatgagttct tccgetcage gecaggtggt gttccaactc 14460 aaacagcatt ctcacaaaat cgctattacc agactttgga
tggcaatcgt gaaacaggtg 14520 tgattcgtaa tgctgaacat getttctcta aagatggtgg cttggcagta ttgtatggca 14580
acattgctgt agatgggtgt attgttaaaa cagcaggtgt tgatgattca attttaaaat 14640 ttaatggaac tgcacgagta
tttgaaagcc aagatgctgc agtagattca attttaggac 14700 atgaaattaa ggctggtgat gtggttgtga tccgttatga
aggaccacgt ggtggaccgg 14760 gtatgcagga aatgctttat ccgaccagtt atttaaaatc aaaaggctta ggtaaagaat
14820 gtgctttact gacagatgga cgtttctctg gaggttcttc tggcctttca attggtcatg 14880 tatcacctga agctgctgaa

aataatataa ttaaattaoat taoaanatnat aatttaattn 14040 aaattaatat teecaaateat accateraate ttactataoaa



<220> <223> synthetic DNA <400> 16 gtcgactaaa cgaccatttg tatcatcata age33 <210> 17 <211> 27
<212> DNA <213> Artificial <220> <223> synthetic DNA PC-NP2008/053581' 4t 81 Adaddacca
tttgtatcat cataagc27 <210> 18 <211> 29 <212> DNA <213> Artificial <220> <223> synthetic DNA
<400> 18

gcagegacea gcaaaggctt‘tgcattacaa geagcagatg gegetamagt tcagaagaac 7680
ctaggegadg cagtigaagt tgttgetgeg gacagtauaca teaccacgaa agttgcaggc. 7740
ggtcaggttg caattgagtt aaataaamac cicaacaact taactggcat taccgtgaac 780C
gatggaacca atggeaccaa tggttcaact gtgattgeta aagatggtat ttegetiasa 7860
gatggticag geaataccat tgeaggtgta gataacacag cgitgacagt tazagatgge 7920
agtggcaaca cagaaaccag cattaaccaa gegatcaaca cgttaaatge agegcaaggt 7980
gamactgata agtttgcagt gaagtacgac aaaaatgetg atpgeagtge saactataac 8040
aatgtcacti tagctggtac aaatpgeaca ataatcagea atgttasage geggtgetgis 8100
acctcaacat ctactgatge gatcaatggt agecaatiat atggigttege azacagegtg 8160
aagaatgeaa ttggtgettc gaccacaatt gatgcaacga ctggigeaat cacgacgace 8220
satattgete gtacaggttc asatacgatt gatggtgesa tcageagtat tamagatica 8280
gcgactaaag cgaazaccac ggtaagtgct ggogataatg ttgtcgttac atcgggtace 8340
aatgcagatg geicaacaaa ciatgaagti gogacagega aagacgttaa ctitgacaaa 8400
étgactgtag gtagtgtigt tgtagataas tceaagcaata caatcasagg attasgtaat 8460
accactigga acggaacage agtatcaggt caageggega cagaagacca gttaaaaacg 8520
glcagcgatg cgeaaggiga aactgataag titgeagiga agtacgacaa aaatgetgat 8580
ggcagtgega actacaacag tattactgea ggeaastggia acpgtactge ageaacgate 8640
ggaactgaca cagcaggtaa tagtgitgtg accagtggeg gaactaaaat tagtaatgtt 8700
gegaatggte tcaaigcaag itgatgeagta aacasagptic aattggatag citaapgtaca 8760
ggtettacea atacaggétt tegtitaaaa geageapatg geascacegt imacasaasaa 8820
ttaggcgaag cagtagacgt tgteggtget gacagesaca tqaccacgaa agttgeagge 8880
getcaggtitg cgatipgapgit amatazaaac cicaacaact taactggeal taccgtgaac 8940
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gtcgacggta caggtagtgg tgctgecta29 <210> 19 <211> 23 <212> DNA <213> Atrtificial <220> <223>
synthetic DNA <400> 19 ggtacaggta gtggtgctge cta23 <210> 20 <211> 26 €214> I8 <2335 Ptificial
<220> <223> synthetic DNA <400> 20 aatttcaaaa aaattaaacc aattgg26 <210> 21 <211> 25 <212>
DNA <213> Artificial PUNP2008/053531 <220>

gatggaacca atggcaccaa itggticaact gigatisgta aagatggiat ttegattaaa 9000
gatggticag geaataccat tgcaggteta patascacag cgttgacggt_taaagatagc 9060
agtggcaaca cagaaaccag cattaaccaa gegaicaaca cgttasatge agcgeaaget 9120_
gaaagtgata agtttgcagt gaagtacgat aagaatgetg atggeagtsgt gaactatazc 9180
aatgfcactt tagcaggtac asatggcaca ataatcagaa atgttaaagc'gggtgctgtg 9240
acctcaacat ctactgatge gatcaatggt agecaattat acgatattge aaacagcgfg 9300
aagaatgcaa ttggtggttc aaccacaaga gatgtaacga ctggtgesat cacaacgace 9360
aatattegty gtacéggttc aaacacgatt gatggtgcaa fcagcagtat taaaéattca 9420
gegactaaag cgaasaccac gataagtget ggggataaig ttgtegitac atcgggtace 9480
aatgcagatg gctcaacaaa ctatgaagtt gogacagega aagacgttaa ctttgacaaa 9540
gltaactgtag gtastettgt igttgataag geaaatgaca cgatccaagg tttgageaat 9600
aaagatctaa attcaactga itttgegace asaggtagag cigepactga agaacagtta 9660
aaageagtga ttaccagtaa tatcacggaa gitgtggate gtaatggeaa caaggigaat ' 9720
attattgacc aagitgiaaa taccasacct gacaataags accaagattc attgttetta 9780
acgtatgaca aacaaggtca agaaaccaca gatcgeetaa cgatiggtca éacggtacag 9840
aagatgaata ctgatggiat tasattcttc cataccaatg ccgatacatc zaaaggtgat 9900
ttgggtacaa caaatgacic aagtgcaget ggtttasact ctacageaat tggtgtasat Q960
gegattgtte cgaatgetge agatagttca gttgetttag gtcataacac caaagteaat 10020
gotaaacaat caatigeaat tgglictggi geagaageti tagpcaatca ategatcagt 10080
attggtacag geaataaagt cactggigat cattcggetg cgattggitga tecaactatt 10140
gtaaatpglg caaacageta cictgtgegt aataacaacc aagtacttac agatgacact 10200
ttegtactty gaaacaatgt caccasaact attgeiggtt cagtagtatt gggtaacgst 10260
tecagetgeaa cgacaggige tggigageca ggctatgeet tatctgtage aacaaatgea 10320
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<223> synthetic DNA <400> 21 gttaaatgct ttcatttttt ctctc25 <210> 22 <211>P%Q’ﬁ’2§{¥ﬁ%9§5\3<5291§>
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

gataaageecg cgatcactaa aactacgtea ageactggty ctegttgcagt tggtgatgeg 10380

&cgagcggta
gtgaacgtteg
gtgaacagtt
tataatgtig
geaatiaata
gtecagcaaga
tigacagtig
ggcaataacg
accltggeag
gcaacagatg
gtaaatgage
cttggtaste
ggttetaaag
aacacaactig
caacaageag
aatgtegetg
gcaacatcta
aattatcttg
tatacggiag
gcagatcaaé

cgtattaceca

tttategtea
cacagttaaa
tgggtgetaa
ctcaaggtaa
clgeggcaac
gcaaaaalge
attctgtcaa
cégttgtatt
geategatge
cagtcaacaa
ftgecaacaa
gageaactgg
atgetgigaa
gtattagcaa
gtaaagaigc
gaacagatgg
aagatgetgt
gtegtggesc
gitgactcgaa
catigaatag

acaaccgtat

aattaccget

ageggteggt

cgetanagia

tcagaccaat

aacatctaaa

apatgegttca

agegggipat

gaacaacact

agpcaataaa

agggcaattg

cgetgttaaa

tacaacaate

tgpcgegtcaa

tatcaaaaat

accagtgacg

caaccpagta

caatggtagt

agpttatgac

atacaacaat

caaaattgac

tgatgatgta

gttgcteegs
aaccaagtig
aatgeagacg
gtiggigalg
fegactgtit
gacaactatg
acggttciga
ggattaacea
accattcaaa
gacagcgcaa
tatgacgatg
accaatgtga
ttgtggaateg
gatattaaca
gttgcaanag
gtgacaggtg
caaitgaata
aacattacag
gitggtegce
aatgtcagta

gagasaaaag
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gtagegtaga

taacgactca

gtacgattac

cattaactge

ctaatggica

aagtatcaac

atastgeags

tiagtegteg

atgttgegaa

itaacaatgt

catcaaaaga

aagatggtac

ticaacaaca

acggtactgt

atactggeeg

ttaaggaage

caaccaacca

gtagettcae

caattgatige

acaagtigga

ccaatgetgg

tteagatget
aactacattg
aggaccaacﬁ
getigataac
gaatattgti
agcaagagac
tattacaatt
accaagtgtt
tgcagtaaat
gaataacaat
taagatcaca
tgttgegcaa
agitgatcag
tgetiteett
tacaacggfg
tegcagtgaat
ageggtagtc
agogecaagt
atigaatcaa
taacgcattc

tattgeeget

10440

10600

10660

16620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11620

11580

116460



<400> 24 tgcaatggta ttgcctgaac c21 <210> 25 <211> 22 PCT/JP2008/053591 <212> DNA <213>
Artificial <220> <223> synthetic DNA <400> 25 gttcttctga actttagcgc ca22 st 1> 26 524 § 3 24h<212>
DNA <218> Atrtificial <220> <223> synthetic DNA <400> 26

gcgatggeic
gcitaccacg
| cgtitggicga
ggtateageg
tcttcgaaaa
tgtattcage
gcaagaaatc
atatgacgat
gggaaatect
tattegtgag
gecaatacegt
ggggatiaat
aagtgttite
togtaaaatc
atatactgat
tacagtcgtt
tgazaatzaa
tgaatptcta
taatttigga
tgagcaggty
tiaasacaat
ttacctitict

agetictatg

tggaatcage

gteetiganaa

ttacaggeeg

gtgtgattiga

titttitaaga

ggtettgtga

cattticetg

gtcgeacgtt
caatictetg
cetaactcaa
tcagacastce
aatcagteclg
ttttattttg
gcagatoaga
cgttiaggat
gaactcttga
acagatgtgf
gecacctaace
taatccaaac
tigattaaaa
2aagtacgea
gecacaagca

aatagagatc

accatatgic
tgeggtaggt
tgtagetgea
ctaaticact
gagaaaaaat
tgtcattigag
aaatcaaaga
tagacaageg
aaggtetttt
accaatataa
tatattggaa
agactgagca
atcatgegga
ttaaacaatic
catticagtia
ageaacaagg
accaaaagtg
gtegtgtgaa
assaaacgatl
aatcaaggag
aatgatgana
tttgataaaa

ﬁtttataaaa

ccaggtaaat
gtgactitac
gegtetcaag
cgacagggaa
gaaagcatit
ccatgetect
cagctattia
attaaccaaa
tgeggttaag
gegttgecas
aggtgaacaa
aacgacticta
taaaaatggt
igatgcgaat
taaccascgt
cattegtgge
Cgcagggatc
tatcaqgtgé
atgtgtteca
ctgatgagat
aaacagitgt

aagtaatgat

1taaatitag tgattattgt
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atacctatge
gtaaaactge
gogatgeaag
gatctteggg
aacaaaaana
gaagtcgaasa
aaacaagiga
gatcagatic
acatggaatt
ttacgcatag
tgecaagget
geacetgpte
gtaaagaacg
ageecigttt
ttatctgeee
gagcaaattc
aataaaaaga
taagictitat
cattatcgtt
tgcaaaaatt
gttaatgatt

attitcgatta

agcaggegea
agacaatggl
tgticgiate
teticettts
ttatgttteg
gtgcaaatac
accgttatga
gccatatttf
atgtattgga
atitigataa
{aatggctieg
ggcagtetge
ctgaagigat
ttgtggetgg
aaagagegan
agtacagtge
tecaactggt
ttattcaate
trtigftitt
tceaatiaat
gecttggest
tcaatatitg

taaatgataa

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12640

12600

12660

12720

12780

12840

12900

12960

13020



tgtttgagct'tgaaatgaat caga24 <210> 27 <211> 22 <212> DNA <213> Artificﬁ&@%@@ﬁﬁgﬂ
DNA <400> 27 caggaaacag ctatgaccat ga22 <210> 28 <211> 21 <212>D \ < a8
<400> 28 gtttteccag tcacgacgtt g21 <210> 29 <211> 106 PCT/JP 2008/053591 <212> DNA <213>

Acinetobacte sp.

atattattta
tagcgttata
cacgtcttgt
tgategtetac
ctgattecatt
catcgacaca
aagaigaaga
ctggicatgt
gteggtgtage
atggeatget
tcaatgcaca
ggatgttaat
tggaageggg
tggtggttage
catgeccaac
cagaageatt
gtaagaaact
aaczagatga
ccatgacget
cinccagiga
tgecetgtatt

gtgcegetieg

ttazaaaata
ttaaatatca
ttaaazasag
atatttcgac
tcaageticaa
tggaagaaat
tttcggtaag

ccacctiaaa

‘aaaagaatiti

glattecattg

ctgogeagat

ggcagegatg

taaagtiaaa

agecgatpat

atgtgegitea

gepgtigteg

aticgaazaa

ttacacggta

cgatatigeg

agecaggtgtt

atgtazagit

catratgice

aaaaattatt
atattcattt
atcatactea
tgatttatte
acaaigingg
atggetzgty
ccgattattg
gattiaggtc
éataccattg
cetteacgig
geeatggtet
cgcttaaaca
atcegtggta
aattttacag
tgttcaggta
tiaccaggaa
geaggicaat

tiaccacgtit

atgggtgett

gactttacca

gctectgeaa

attetegpig

catagaagtt
atctetaaac
aggtecattgg
ctatatcapt
aaatacaaat
cacgtggett
cggtagican
aactggtige
cegtggatea
atttgattee
gtatitcaaa
ttecagiggt
cagaacgtge
atgaagaagt
tgticacage
atggticaac
tggtigtiga
cgatcgeaac
caaccaaﬁac
tggatgacat
ageaggatgt
aattggatey

7176

ttgtgtetaa
cctgttgaaa
ttctacgtta
tttatttagc
geengactat
atggegigea
cteatttace
ggaacaaatc
tggtatepea
agactetgte
ctgtgacaaa.
gitttgtgteg
aattgactia

aaaagaatac

agaticgatleg

atiagcaacg

attggeasaa

caaagcatet

cgtatigeat

tgatcgitta

geatatggaa

tgcaggtita

tciggegtet
tataagtaaa
acttatggta
cagagtgaat
cgttcaaaaa
acaggaatga
cagtttgtae
caagcagetg
atggggeatg
gaatatateg
attacccceag
ggtggaceaa
gtigatgega
gagegticag
aacigtttga
catgctaacc
cgeeattatyg
tatgaaaétg
ttattggetg
tegegtaaag
gatgigcatic

tiagatacat

13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280

14340

thetici
cter sp.



<400> 29 ttgattaat tgtatgtaaa ttgttaaata aaaaaaattg tacattttat atgcattgct60 aaagcagaac ctactgccca
aaatgcatct cctaaggaaa agegat106 POT/P2008/ (} 53531

cggtacacac tgtgeatgag cacaccttas aapatgeatt geatamatgg gatattatte 14400
gtacagaaga cccagtggta tatgagttci tccgetcage gecaggtggt gitccaacte 14460
asacagcatl clcacaaaal cgotattace agactitgga tggeaatcgt gaaacaggte 14520
tgattegtaa tgetgaacat gettictcta aagatggtiee cttggcagta ttgtatggeca 14580
acattgctgt agatgegtgt attgitazaa cageapgtgt tgatgattca attttaaaat 14640
ttaatggaac tgcécgagta ttigaaagce aagatgctge agtagatica attttaggae 14700
atgaasattaa ggctgetgat gtggtigtgs tecgtiatgs aggaccacgt ggtgeaccgg 14760
gtatgeagga aatgeittat ccgaccagit atttaasatc amaaggetta ggtasagaat 14820
gtgctttact gacapgatgga cgtttctete gaggtictic tgecctties attgeteatg 14880
tatcacciga ageigetgaa getpetetga ttegatiget tgaagatget gatttgattg 14940
asaitgatat tccasatcgt accatcaate tigetgtgga tgagsogace ttagetpete 15000
gacgtaaget t 15011
210 16

211> 33

<212> DNA

213 Artificial

<2205
<223> synthetic DNA

400> 18
gicgactaaa cgaccatttg tatcatcata age ] 33

<L 17

211> 27

<212> DNA

213> Artificial

220>
<2235 synthetic DNA

72178



400> 17
tagacgacca ttigtatcat cataage

210> 18

11> 29

<2iZ> DNA

213> Artificial

{2200
<223> synthetic DNA

400> 18
gtegacggta caggtagtge tectgecta

210> 19

211> 23

<212> DNA

213> Artificial

220>
223> synthetic DNA

400> 19
ggtacaggta giggtgetge cta

210> 20

211> 26

<212> DNA

<213> Artificial

220>
<223> synthetic DNA

<400> 20
aatticazaa azatiaaacc aattgg

L 21

<2IiL> 25

<212>° DNA

213> Artificial

27

29

23

26
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220>
223>

400>

gtiaaatget tteattitit ctete

<210>
<210
<212
213>

220>
223>

400>

synthetic DNA

21

22

20

DNA
Artificial

synthetic DNA

22

cacgaaagtt gecaggeggte

<2107
211
212>
213

<2200
223>

<4067

23

21

DNA
Artificial

synthetic DNA

23

acaatgttgc aagtgegget g

G210
211>
212>
VAR

<220>
22

<400>

24

21

DNA
Artificial

synthetic DNA

24

tgcaatgeta ttgectgaac ¢

216>
2L

25
22
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PCT/JP2008/053531

25

20

21

21



Q12>

Q18>

<2205
223>

<4007

DNA
Artificial

synthetic DNA

25

gitcttctga actttagege ca

210>
- L2110
<212>
QP

<2207
223>

<400>

26

24

DNA
Artificial

synthetic DNA

26

tgittgaget tgaaatgaat caga

210
2115
212>
213>

{2205
223>

<400>

27

22

DNA
Artificial

synthetic DNA

27

caggaaacag ctatgaccat ga

<2105
211>
{212
LI

<400>

28

21

DNA
Acinetobacter sp.

28

gitttcecag teoacgacgtt g

<2107
210

29
106

PCT/P2008/ 053591

22

24

22

21

75776



PCTAIP2008/053591

<212> DNA
<{213> Acinetobacter sp.

<400> 29
ttgctitaat tgtatgtasa itgtiaazata aasamaatip tacattttat atgcattget &0

asagcagaac ctactgccca amatgeatct cctaaggaaz agegat 106
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