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gas station storage tank. In the field, sulfate reducing biofilmbacteria
produce hydrogen sul fide (souredBACKGROUND
Bacteria persisting in a biofilm in the mammalian body cause about two-thirds of all
chronic/recurrent diseases. These biofilms are comprised of bacteria protected by an outer
“slime” that is often comprised primarily of DNA that prevents the innate and adaptive
immune systems, antibiotics and other antibacterial agents from gaining access to the bacteria
inside the biofilm, making it extremely difficult to clear the infection from the body.
Furthermore, the biofilm can act as a reservoir for future acute infections often with lethal

consequences.

At least one protein from the DNABII family of proteins are found in all known eubacteria
and are naturally found outside of the bacterial cell. While they elicit a strong innate immune
response, host subjects fail to naturally produce specific antibody to family members as a
result of infection. The major problem with bacterial biofilms is the inability of the host
immune system and/or antibiotics and other antimicrobials to gain access to the bacteria

protected within the biofilm.

Biofilms are present in an industrial setting as well. For example, biofilms are implicated in a
wide range of petroleum process problems, from the production field to the gas station

storage tank. In the field, sulfate reducing biofilm bacteria produce hydrogen sulfide (soured
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oil). In the process pipelines, biofilmactivity devel ops slinmes which

i npede filters and orifices. Biofilmand biofil morganisns al so cause
corrosi orwof2opipsddsne and petrol eum process equi pnent. Pheds2@nobizens can
be mani fested throughout an oil or gas production facility to the point
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This inve n satisfies this need and s rel ated advantages as wel | .
SEQUENCEOLINBTENGIBED a td]iNGtoterAlll ea2addInsdshi cighbtoAZusa8solpsatoditle fall. Al i s

\F/; O;4| I’ %éﬁhé,sscgﬁgg Bc?rrnoegfo?ﬂcquéﬁe%pigg{y s'%’eciél/lizoerd s)[ginl'eb\s% sitesels?rgiogl?l?s i?lfa vt/<dterL’ o Vor
process can degrade the value of a final product such as biofilm contamination in a paper
process or the attachment of even a single cell on a silicon chip. Biofilms growing in
drinking water distribution systems can harbor potential pathogenic organisms, corrosive

organisms or bacteria that degrade the aesthetic quality of the water.

Thus, a need exists to break through the protective barrier of biofilms to treat or kill the
associated bacterial infections and clear them from surfaces and in water systems. This

invention satisfies this need and provides related advantages as well.
SEQUENCE LISTING

SEQ. ID NO. 1
A1-A2-A3-A4-A5-A6-A7-A8-A9
wherein:
AlisVorl
A2isanyone of K, Q,E, A, VorY;
A3isanyone of K, L, I, VorF;
Adisanyoneof S, I, Ror V;
ASisanyone of GorS;
A6isF;
A71s G;
A8 is any one of N or S or T or K; and
A9isF.
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A5 is any one of Gor S; A6 is F;, A7 is G A8 is any one of Nor Sor T or
K; and A9 is F. WD 2011/123396PCT/ US2011/030212 SEQ ID NO 2 is VKKSG-G\F
SEQ | D NOwWO02oi1g128b6 B2- B3- B4- B5- B5- B6- B7 wherein: Bl is &bsarstoioni@my one of
Gor K B2 is absent or any one of R | or K, B3is Nor V; B4 is P or |

SEQ. ID NO. 2 is VKKSGFGNF

SEQ ID NO. 3 is B1-B2-B3-B4-B5-B5-B6-B7
wherein:

B1 is absent or any one of G or K;

B2 is absent or any one of R, I or K;

B3isNorV;

B4isPorl;

B5 is any one of K, Q, S or G;

B6 is any one of T, K or S; and

B7 is any one of G, K, Q or D.

Seq. ID NO. 41is NP(K/Q)TG
Seq. ID NO. 5 GRNP(K/Q)TG

Seq. ID NO. 6 Full Length Wild type (wt) 86-028NP Haemophilus influenzae ThfA;
Genbank accession No.: AAX88425.1, last accessed March 21, 2011:
MATITKLDIIEYLSDKYHLSK
QDTKNVVENFLEEIRLSLESGQDVKLSGFGNFELRDKSSRPGRNPKTGDVVPVSARR
VVTFKPGQKLRARVEKTK

Seq. ID NO. 7 Full Length wt 86-028NP Haemophilus influenzae HU, Genbank accession
No.: YP 248142.1, last accessed March 21, 2011: MRFVTIFINHAFNSSQVRLSFAQFLR
QIRKDTFKESNFLFNRRYKFMNKTDLIDAIANAAELNKKQAKAALEATLDAITASLK
EGEPVQLIGFGTFKVNERAARTGRNPQTGAEIQIAASKVPAFVSGKALKDAIK

Seq. ID NO. 8 Full Length wt R2846 Haemophilus influenzae InfA, Genbank accession
No.: ADO96375, last accessed March 21, 2011:
MATITKLDIIEYLSDKYHLSKQDTKNVVENFL
EEIRLSLESGQDVKLSGFGNFELRDKSSRPGRNPKTGDVVPVSARRVVTFKPGQKLR
ARVEKTK

Seq. ID NO. 9 Full Length wt Rd Haemophilus influenzae ThfA; Genbank accession No.:
AAC22959.1, last accessed March 21, 2011: MATITKLDIIEYLSDKYHLSKQDTK
NVVENFLEEIRLSLESGQDVKLSGFGNFELRDKSSRPGRNPKTGDVVPVSARRVVTF
KPGQKLRARVEKTK;
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BS is any one of K, Q Sor G B6 is any one of T, Kor S; and B7 is any
one of G K, Qor D. Seq. IDNO 4 is NP(KQTG Seq. IDNO 5 GRNP(K/ QTG
Seq. | D N@02611A2B396Length WId type (w) 86-028NP Haenophiriusgoiiodduenzae
I hf A; Genbank accession No.: AAX88425.1, |ast accessed March 21, 2011:

MATI TKLDI | EYL .
QDTK PR 1&%3@@%@%@?@@6@%&%%@%@%&%%@4782 L
W FKP%%&%%KM&% 2011: NQLFKEEMSE@DQBKLMLM,&&@W#LWN | us

i nfluenzae HU, Genbank accession No.: YP 248142.1, |ast accessed March 21,
2011: I\EIRWIFENGEQWSNRQEB@KNQRPGRNPKTGEDIPITARRVVT

PV QU INELAAMNRRBGT CAD QORI BA USSR kbl K Seq. 10 NQ 8 Ful |

Length wt R2846 Haenophilus influenzae | hfA, Genbank accession No.:
AD09637g. IIABIO. dd cladgb BehginrvathP. 211 g20kd P AVNTIHTKL ObhtaYik SDEC¥EbSRQDTKNVVENFL

NG 6 PR UL LA R ASREBAT 1 10 || MKI Wl RO AE LR ke TR RECe essl on No.

AACZZ9§8ELVELF§EE§&§R§E?@LI RN s&FONITIIR DR ORIKEIRN PRGN HL KRV F
NVVENFLEEI RL SLESGODVKL SGFGNFEL RDKSSRPGRNPKTGDWPVSARRWTF  KPGQKLRARVEKTK;

Seq. | RINGKIEKARVEAYedgtkSwt E. coil K12 | hfA, Genbank accession No.:
AAC74782.1, |ast accessed March 21, 2011: MALTKAEMSEYLFDKLG.SKRDAKELVELFFE
El RRALENGHEM(LSEOMRDIRIKNRRGRBITCRDY RITARRVAD HREAEKERFIIRIDE, DNA
Genbank % NC 000913 SBK I D Fufﬁl Length wt P. aerugi nosa PA 01

| hf A; (%(bﬁhN@.ddesI@Mé&Rb&lﬁNASQKDBlZG. 1, last accessed March 21, 2011:
MGALTKAEI AERL YEEL G_NKREA

R AN RM: S5 G AL ORI S BT RBRY T RFP G and
SEQ ID NO. 15: ELRDRANIYG

Seq ID NOS. 16 and 17: B-3 and -3 portions of SEQ ID NOS. 6, SEQ ID NOS. 16:
TFKPGQ and SEQ ID NO. 17: KLRARVEKTK

SEQ ID NOS. 18 and 19: B-3 and a-3 portions of 2019 Haemophilus influenzae ThfA, SEQ
ID NO. 18: TFKPGQ and SEQ ID NO. 19: KLRARVENTK

SEQ ID NOS. 20 and 21: B-3 and a-3 portions of SEQ ID NO. 8, SEQ ID NO. 20:
TFKPGQ and SEQ ID NO. 21: KLRARVEKTK

SEQ ID NOS. 22 and 23: B-3 and a-3 portions of SEQ ID NO. 9, SEQ ID NO. 22:
TFKPGQ and SEQ ID NO. 23: KLRARVEKTK

SEQ ID NOS. 24 and 25: B-3 and a-3 portions of SEQ ID NO. 10, SEQ ID NO. 24:
TFRPGQ and SEQ ID NO. 25: KLKSRVENASPKDE

SEQ ID NOS. 26 and 27: B-3 and a-3 portions of SEQ ID NO. 11, SEQ ID NO. 26:
TFRPGQ and SEQ ID NO. 27: KLKARVEAYAGTKS

SEQ ID NO. 28: E. coli hupA, Genbank accession No.: AP 003818, Last accessed March
21,2011: MNKTQLIDVIAEKAELSKTQAKAALESTLAAITESLKEGDAVQLVGFGTFK
VNHRAERTGRNPQTGKEIKIAAANVPAFVSGKALKDAVK
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Seq ID NOS. 12 and 13: 13-3 and a-3 portions of (IHFa) SEQ ID NO 12:
TFRPGQ and SEQ I D NO. 13: KLKSRVENASPKDE Seq | D NOS. 14 and 15: 13-3 and
a-3 portiwo0nf126396F13) SEQ I D NO 14: HFKPGK and SEQ | PC@S2@15/03@LRDRANI YG
Seq ID NOS. 16 and 17: 13-3 and a-3 portions of SEQ ID NOS. 6, SEQ I D NCS.

DL TETR RN S N T R LN

SEQ I D NGy 1119 Mﬁkﬁ@‘fﬁﬁf&@@)i MGIQ&@MA%WT%@E@D@)\%@V@@@' ons of
SEQ | D NO. NO. 20: TFKPGQ and SEQ | - KLRARVEKTK SEQ I D

NCS. Zﬂ%\ﬂKEBAﬂMGRHﬁ’@TﬁIQEHHAﬂAdﬁgPSFRSE@AD{N@VT@, SEQ I D NO. 22:
TFKPGQ and SEQ ID NO. 23: KLRARVEKTK SEQ I D NOS. 24 and 25: 13-3 and a-3

porti o . ! 25:
KL KSRVERH K?}E%ség Ng3 N@ 3 ;ﬁgf E’a‘ 3’ %l%m%gs E’alzllnﬂdf iaé %9 é?u or%\ib 2@ SEQ I D NO.
11, SE@FYEGI&anﬁG&EQ’HRP@Q%nd&HE@AMKNO 27: KLKARVEAYAGT KS SEQ I D NO. 28:
E. coli hupA, GCenbank accession No.: AP 003818, Last accessed March

UNHRAER R OT T 4 RRANUPALVLERALRERUR 0B 0117 133306Pn N s311/ 030212

SEQ | D YR AGK:anE.SEPID NupBB; ABbAMN accessi on No.: AP 001090.1, Last
accessed March 21, 2011: M\KSQLI DKI AAGADI SKAAAGRALDAI I ASVTESLKEGDDVALVGFG

2 3. por G P SEQ 1B TS8R PE NG o VBB R TR a1

ALKDAVK
SEQ. ID NO. 35: C-terminal 20 amino acids of IHF B: KYVPHFKPGKELRDRANIYG

SEQ. ID NO. 36: DNABII binding consensus sequence: WATCAANNNNTTR wherein W

is A or T, N is any base and R is a purine

SEQ. ID NO. 337: E. coli IHFalpha: GRNPKTGEDIPI
SEQ. ID NO. 338: E. coli IHFbeta: GRNPKTGDKVEL
SEQ. ID NO. 339: E. coli HUalpha: GRNPQTGKEIKI
SEQ. ID NO. 340: E. coli HUbeta: GRNPQTGKEITI

DESCRIPTION OF TABLES

Tables 1-5 are the results of an in vitro bioassay of the reversal of the biofilm in the indicated

organism.

Table 6 is the scoring scheme of the relative amount of biomass within the middle ear in the

Chinchilla model of otitis media (OM).

Table 7 is the results of an in vitro bioassay of the reversal of the biofilm upon treatment with

DNase.

Table 8 is a non-limited summary of DNA binding proteins produced by gram(+) and gram

(-) bacteria that can be used in the methods provided herein.

Table 9A is a sequence alignment of relevant portions of the DNA binding proteins of
various embodiments of this invention. Bold letters indicate an exact match to consensus,

light gray lettering indicates a conservative amino acid change, and lightly or darkly shaded
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SEQ I D NOS. 32 and 33: 13-3 and a-3 portions of SEQ ID NO 29, SEQ ID NO
32: SFRAK and SEQ ID NO. 33: ALKDAVN SEQ ID NO 34: Ctermnal 20 am no
aci ds of WBRIa/12IBRPGKLKSRVENASPKDE SEQ. |1 D NO. 35: C- tremrdseal/o221am no
acids of IHF 13: KYVPHFKPGKELRDRANI YG SEQ | D NO. 36: DNABII binding
consensus sequence: WATCAANNNNTTR wherein Wis A or. T, Nis any base and R
is a pUPIHECSEEY Fieheanseyed agrossppricy. eay fidsd E‘?&‘O@fﬁﬁﬁﬁﬂ“ﬂlceéﬁ he| b NO.
338:  E.nb bnd bFOSE k- RNRSTEDSYEnSEG id AR (h33R ndEshii@bbnsshia pha:
GRNPQTGKEI KI SEQ. I D"NO. 340: E. coli Hubeta: GRNPQTGKEI TI DESCRI PTI ON OF
TABLES staupiness..1TablaPd it hesed@suhfosmatioraprevinusty prblishcd asSbgtoef alt @94 ever sal

of the biofilmi indi.cated organism .Table 6 is the scorin chene of
The. rordpryiiarsdnt o8 Brabe s MRt ENer g astah e bpRE EaiEienir ) o
nodel CBC‘[aptiddg?c@‘ﬂq{jﬁ@r(ﬂggw10(Tﬁ%2€2776,i s the results of an in vitro bioassay
of the reversal of the biofilmupon treatnent with DNase. Table 8 is a

non- | i midped] SUAMRLHe 8F o INANR OIS PERLSHNST TRURBYCS Y AN hdidRdd gr am

(-) bacteria that can be used in the methods provided herein. Table 9A is a
sequencegaiisngnnent of rel evant portions of the DNA binding proteins of
vari ous enbodi ments of this invention. Bold letters indicate an exact match
to consensus, |ight gray SEMEARY ORTHEINYVENTIOMNervative am no acid
change, and lightly or darkly shaded WD 2011/123396PCT/ US2011/030212

sequencwihartckiighiclls (RO DV ABH padiEias sreIPRAI BedinShayeindhadestcundelyiviad
sequences at the am no and/or carboxy-term nal are undefined am no acids

t hat ddPNOtsubHEntes WeR SEKlie. s%qﬁ]éﬂﬁéglxm tiratgp alrogalyiig apaale@némmatenisiat i on
i ' ' . al . Bi_ochi.m : 901-908. Tabl e 9B
previ O(ij%f%rrBa’ Bldss %Elﬁgﬂéleg%%ﬁﬁg&lreﬁ fyr %%%ﬁf%% ?@g@&pfl{nge%i@%a?g abl €

is a conparison o aci t al. (2008)
Cell M "lchreqs)NRIBH é%ﬁ%)of%?gfe%z E15s' found outside of bacterial cells in the biofilm state.

Applicants have shown that these proteins are in fact bound to the extracellular DNA at
critical branched junctions. In one aspect, Applicants have shown that by immunizing the
host with polypeptides and proteins that produce specific antibodies, the DNA-based lattice is

sufficiently altered to now permit the host immune system to clear the biofilm.

Applicants have also demonstrated the removal of pre-formed non-typeable Haemophilus
influenza biofilms in the middle ear of the chinchilla host by various modes of immunization
with a DNABII family member (E. coli integration host factor, IHF). This chinchilla middle
ear biofilm animal system has already been well documented as an excellent model for

human otitis media (or middle ear infections).

The method for using this technology is straightforward. In one embodiment, the
polypeptides of this invention are used to vaccinate individuals as a prophylactic to
chronic/recurrent biofilm disease or as a therapeutic for those with an existing infection. The
individual’s immune system will then naturally generate antibodies which prevent or clear
these bacteria from the host by interfering with the construction and or maintenance of a
functional protective biofilm. Alternatively, antibodies to the polypeptides can be
administered to treat or prevent infection. Bacteria that cannot form functional biofilms are

more readily cleared by the remainder of the host’s immune system.

Thus, in one aspect a method for inhibiting, competing or titrating the binding of a DNABII
polypeptide or protein to a microbial DNA is provided by comprising, or alternatively

consisting essentially of, or yet further consisting of contacting the DNABII polypeptide or
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Table 10 is a listing of a, (3, and C-term nal portions of DNABII proteins
fromthe indicated organism SUMVARY OF THE | NVENTI ON Wt hin bacteri al

cell s, thwoDRbARIB39pr ot ei ns are DNA bi ndi ng proteins tharcmasesisasi2iy bend
DNA substrates upon binding. Simlarly, DNA that is already in a bent

conformation is a.preferred substrate. as the energy required for bending is
render é&otawrfgéﬁg Ob1altRN AR Itefigring a@?ﬂbrh@f@wﬁéhlﬁgﬂgowe&mg 8T de of

bact er itﬁ}aﬁﬁg ltﬂ@oihdﬁn% BEHRIHUABM FbREPor p%@ﬁJeFﬁ@@fo%h@ﬁﬂ&o@iﬁpm& hafe t hese
proteins aré in fact bound to the extracellular DNA at critical branched

j unct i awestacting omeécgepecned Mppirb cant evhave shown that by i mmuni zi ng t he host
w th pol ypeptides and proteins that produce specific antibodies, the

DNA- badednébthtt aspect] rosided iscd mnthby f@l ihkeibaohgl pren@wingex brdakingeloheast i nmune
systemto ¢lear the biofilm | i cants have al so.denmonstrated the renoval
of pr e-@‘&f‘ﬁ’é@gi’%‘l}{% 9%%%%%3&5}%@%&%%%#15%ﬁ%sar_ltbeﬁldqui eyt BTG i dal e ear
of the GRLNEHY il RnhieEhg ¥ bYANIOVEh FPHRS f@ingl aBBMNMEERDY Ahikiih D, FeldNARL |
famly menber  (E. coil integration host factor, IHF). This chinchilTa

mi ddl e cxdrealingfdovwn thainmedobsy/bio&itmhadbe adntecitg doe bn paedimadao wrrenerad vas. an
excel l ent nodel for human otitis nmedia (or mddle ear infections). The

met hod Tharfutbérngpdchipsotiéahinalmglod of whibéimghpfeoemargthr brerkoaloambiobiofiknt , t he
pol ypepti des. of this.invention.%ie used to vag&&n?te in9i¥¥duals.as g

pr ophyll_ﬁétSP'é‘Je?toc‘g‘IﬂPr&ﬁl?gzPF %%‘?IP?%V y ‘i‘fﬂ“é‘ls_P’P%r_PﬁF@ & d_fr yastuat ’h%‘%“é‘é@’&% Pt for
those V!dhﬁni@t@riﬁ%'togtthb RGhibA TR ChcOfve stk BEAY intklin a?éml‘ﬂﬂ@reﬁ sHeming! | then
natural |y generate antibodi es which prevent or cléar these bacterid from

t he hogtretepting bebfeakingdown the miveolwdrisefiluct i on and or mmi nt enance of a
functional protective biofilm Alternatively, antibodies to the

pol ypefhiades fiethor pecadanrtisiddbechibatiig, atvedingdsrawatiig b afi@obiabinfeddiaat eri a
that capnot formfunctional biofilns are nore readily cleared by the

r emai _n&E%t PEPduchEa L@?@mgn P RIS sy et ﬁ*rﬁfg_,etﬁp% CORBIESPEA CHaHK Hod f or

| i DI Ldoflsis ERIRENIEE S vdh iR L8R RNAkAANL Lo Mo RMREL nRotyREPL | de or
protein to a mcrobial DNA i's provi ded by conprising, or alternatively
consi stanmynesSanmicafelipg afgnt.ahergby irfhubriting proensngson tngutiog acwintohct infgettone

DNABI | Eol ti%ﬁborl V[)&Ol [ 123396PCT/ US2011/ 030212 protein or the

mi cr obi'aft i 1 PLofilmindhe ﬁﬁg agent, thereby inhibiting, conpeting or
titrating the binding of the DNABII protein aor polypeptide to. the m crobial
DNA.  THET singledsy deasithsd hsesin gnpraaent thay interdergy of igipgHgsdhe pdieglls

aspect .mREMIGAIALS R mkmﬂﬁ%&)&gl} bR is (RIRYEI G R scBpEakinng down a

m cr obi iofiI'm conprisi atively consisting eSsentially of,
or yet thvtioer Noodsnising gamplec onmeecfering agdngs docloflel mwith an i nterfering
agent, thereby inhibiting, preventing or breaking down the m crobi al

bi of i | m Thearontaadidlingd oarccbmbpant iategrdion hostithétor QHF) polypapdidelonaa furt her
aspect, provided is. a nmethod of inhibiting, preventing or breaking down a
bi of i | nf3geat QM) Wivalay Appackithgjeolor al ternatively consisting essentially
of, or yet further consisting of adm nistering to the subject an effective
amount of ar(b) nt exnfigqlptad ontpepmbingnidrgtbye-{ikhpisiain Agm brek sirain fY3dHWr eaki ng
down t i.crobi al «biof il . t funt spect, a method for
inhibiBﬁﬁg%g%ggég%?gﬁéggpp%?éﬁ?ﬁ%éﬁgf%%%ﬁgﬁ%g’ infection that produces a
biofilmin subj ect .is. provided. The net hod copprises 1g jvely
consi sts esdsht i drisPEd BERE BBty iR RS PUBL R EER i SRkl g3l e
subj ectg Ama8fd &% tTa¥R WRUWDNA bidding PERIdeqiémBica 9 Plourd 61 @M chidfi &i dnl Ny,
preventing or treating a mcrobial infection that produces the biofilmin
t he subjastrlent of each thereof;

(d) an isolated or recombinant polypeptide of SEQ ID NO. 1 through 340, or a

fragment or an equivalent of each thereof;

(e) an isolated or recombinant C-terminal polypeptide of SEQ ID NO. 6 through
11, 28, 29, 42 through 100, Table 8 or those C-terminal polypeptides identified in Table 10 or

a fragment or an equivalent of each thereof;
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For the methods as described herein, any agent that interferes or inpedes
the binding of the mcrobial DNA to the DNABI| protein or polypeptide is

i nt ended wot2himi283ve scope of this invention. Non-I|intirgTASAMPIER1DT
interfering agents include: (a) an isolated or reconbi nant
integration host fagtor (IHF) polypeptide or a fragnent or . an equival ent of
each thereof(g apo YR%}IS‘%HT @s@ i phat e%%%\aﬁlgaw%%ﬁt&qnhq@byaﬁ%t ein

from E galihqiag (2 midf8Gia(bNa;pol ypeptide or a fragment or an equival ent of
each thereof; (c) an’isolated or reconbinant protein or polypeptide

identified ifp Ta 3 . %b' i.0g
peptide i den@ fi ?ﬁ}lﬁ\)@? urcgogﬁogg&%éﬁlrdggﬁsg@%gg aﬁ()lg%a iVa erl%tég?‘}a ach
t her eofjunction polynfudieotade iesahlaingd w@plication idaknapslymad ypep thad daoinh&Ged | D NO. 1

t hrough, 340, or a fragnent .or an equival ent of each thereof; (e) an
i sol at él?"ﬁ?ﬂ“ryé{f@ﬁ%tiﬁ?iﬂluc -"Pg‘?’m' nal pol ypeptide of SEQ ID NO. 6 through 11,

28, 29, 42 through 100, Table 8 or those C-termnal pol ypePti des identified
in Table 10 B} a AigR)ateder seomhingainalausiotids creadmngtaycas Pl (a) fimough (H)

20111 125905RTLYSPRIANA3021214,001BRAYRCGI0 88 05 RALUNELREKHASRIR

conpetes wi an'integra n bin 0a mecr

(g) a fthecefivaya polyatidlenideohat hybhidiatd Weler esegdik coglidonsab kiedayyrjushotidon, a 3
way junction polynucl eotide resenbling a replication fork, a pol ynucl eotide
that hdt SIHREICBHET S CRIBFTERY or bent pol ynucl eoti de; (h) an

i sol ated or reconbi nant pol ynucl eotide encodi ng any one of (a) through (f)
or an isol at®d oranasébedhi eratizgobipding fegnegkthaf spsadically RepeBes@r biys

equi val ent _of e . I i ol . r

a1 ngan? oa8 st B BPR Rk un Sy B L PHELER! H3%eh Rlbody B W R piHARE

conpl enerdnien( Gareo&int i body or antigen binding fragnment that specifically
recogni zes or binds

)] an isolated or recombinant polynucleotide encoding the antibody or antigen

binding fragment of (i) or its complement; or

(k) a small molecule that competes with the binding of a DNABII protein or
polypeptide to a microbial DNA.

Also provided herein is a method for inducing an immune response in or conferring passive
immunity on a subject in need thereof, comprising, or alternatively consisting essentially of,
or yet further consisting of, administering to the subject an effective amount of one or more

agents of the group:

(a) an isolated or recombinant integration host factor (IHF) polypeptide, or a

fragment or an equivalent of each thereof;

(b) an isolated or recombinant histone-like protein from E.coli strain U93 (HU)

polypeptide or a fragment or an equivalent of each thereof;

(c) an isolated or recombinant protein polypeptide identified in Table 8, Table 9A,
Table 9B, Table 10 or an DNA binding peptide identified in Figure 6, or a fragment or an

equivalent of each thereof;

(d) an isolated or recombinant polypeptide of SEQ ID NO. 1 through 340, or a

fragment or an equivalent thereof;
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any one of (a) through (f), or an equivalent or fragnent of each anti body
or antigen binding fragnent thereof; (i) an isolated or reconbi nant
pol ynucl ew0i2de/e8896di ng t he anti body or antigen bi ndi ngpCrage®nt3@i2 (i) or
its conplenent; or (k)a snal | nol ecul e that corrpetes with the binding of a

DNABI | protein or peptid croblal rovjided herein is a
met hod f or .(ﬁhuc.%ﬁlgsoo%tg @m?%% %fn}malcppb@smdmfs%éf SG-vhiqtini ty on
a subj qqt 28 oNge thrbilgl ﬁm‘ Tal910 BRI iR sB G-tcRhind] ﬁa&;s%kluyﬁﬂdxmm%%mgm or
essentially of, or yet further consisting of nistering to the subject
an effeacﬁragmenannmncqtm‘falmn@foatchrtbwr@%gents of the group: (a) an

i sol ated or reconbinant integration host factor (IHF) polypeptide, or a
fragment or (&n equiivadhtedor mﬁ:omhmlanttﬂnfbyrﬁmfeptide encodin(gta)lyame ioﬁ(nl) dtredglo(re)
reconbi nant, hi stone-1i ein from | i rain U93 ypepti de or
a fragriSAR RHAEhOIIGER ﬁllﬂ u@’&@?ﬁ%ﬂ#ﬁ?ﬁ@ NUEH ap&ﬂwé( efﬂsgﬁo FRd or

r econbiRaaks, B QENXHu&éHtM@QMt'hglﬁnﬁlg&rﬁddH ﬁﬁnééﬁt LaRligorf 1o T&%o@y&éleoﬁ@@l e 9B,
Tabl e 10 or bi nding peptide identified in Figure 6, or a fragnent or
an equutsadqarvtaleoforelaiodn)mﬁi@nenf (d) an isolated or reconbi nant

pol ypeptide of SEQ ID NO. 1 through 340, or a fragnent or an equival ent

t hereof; W0DgP01IlhL28BOGRETNUEA0ihdDg Aehkhehetharspesidicalt yertcogniz®eo bhideant
C-ter i nal pol.ypepti de of SEQ I D NO t hr oug 28, 29, 42 through 100,
Tabl ¢ @3t ABER ﬂ&wg}@ rPéIanﬁﬁP‘%]@E‘t‘?rcf%n?e&éﬁ{]‘far:ﬁétt?r‘?q{ Table 10 or a

fragment or an equival ent of each thereof;
(h an isolated or recombinant polynucleotide encoding the antibody or antigen

binding fragment of (g).
(1) an antigen presenting cell pulsed with any one of (a) through (e); and
)] an antigen presenting cell transfected with one or more polynucleotides

encoding any one of (a) through (e).

Subjects in need of such immune response include those at risk of or suffering from an

infection that produces a microbial biofilm.

Also provided herein are compositions for use in the above methods, non-limiting examples

of which are discussed below.

In one aspect, provided is an isolated or recombinant polypeptide comprising, or alternatively
consisting essentially of of an amino acid sequence selected from SEQ ID NO. 1to 5or 12 to
27,30 to 35, 101-340 or a DNA binding peptide identified in Figure 6 or a fragment or an

equivalent of each thereof.

In another aspect, provided is an isolated or recombinant polypeptide comprising, or
alternatively consisting essentially of, or yet further consisting of, SEQ ID NO. 1 or 2, with
the proviso that the polypeptide is none of SEQ ID NO. 6 to 11, 28, 29, or 42 through 100.

In one aspect, provided is an isolated or recombinant polypeptide comprising, or alternatively
consisting essentially of, or yet further consisting of, SEQ ID NO. 3, 4 or 5, with the proviso
that the polypeptide is none of SEQ ID NO. 6 to 11, 28, 29, or 42 through 100.

In one aspect, provided is an isolated or recombinant polypeptide comprising, or alternatively

consisting essentially of, or yet further consisting of, SEQ ID NO. 12, 14, 16, 18, 20, 22, 24,

-9



(Oan isolated or reconbi nant pol ynucl eoti de encodi ng any one of (a) through
(e) or an isolated or reconbi nant pol ynucl eotide of SEQ ID NO 36 or an
equi val enwoab11eiasdvet her eof , or a pol ynucl eoti de that hylpcirdiSzes/osorder
stringent conditions to the polynucleotide, its equivalent or its

cpeci f12aP0 §r 2Bl BN B P UG ISE HROTeA] Seht BOdD CapT P g or

equi val enhRbhfipggment of each t her eof (h) an isolated or
reconbi nant pol ynucl eoti de encodi ng the anti body or antigen binding

f e (] : ' . ' (
o Ty il oyt PR RSP S o) S0
or nor eopsibty kaninlldes oenetoilithg @nyisthipeofSEQ &) NOwridugh, 1(7e)19, Zub.exsts in

need of__such | e response include those at ri f or sufferi from an
nf ect iBn31 ﬁé%%ﬂh%@ wiaiher By pelpentge mnemfﬁ@ﬁw?ﬂé&ﬁér%& A

conposifi@Rsichqpouse in the above nmethods, non-limting exanples of which
are discusse§ bel ow. In one aspect, provided is an isolated or reconbi nant

pol ypept.i LSk NG,: . r i . 1.St ent i . an
i o abicfE aGREE R B Bl o AOBHANTOFRAFR, § bl 230
101- 34GoasistingMNderbiaid o @r pepluitie dodeinting 6fSEQ 1D N@B3e, BHB3Y, dr3agment or an
equi val ent of each thereof. |n another aspect, ovided is an isolated or

r econbitﬁ%ﬂliOVESIt%élﬁﬁP WPYADIS ngnﬁ@,% EEQ BN i f{peﬁgyg%&%éiémpﬂgl g@%ent ially
of, or yet further consisting of, SEQID NO 1 or 2, with the proviso that
t he poll}papesngst, providedds an 189.%@4 Qo regombgnang pelypeptgle cpowpriging4gr altgpstizely 100.

T e T T
consi stlionamddf7,or SBE@nd D9 NO20 3nd 21 of 23 ,and2B lor Rhand2H\ir26 ahthav ok Be apdBypept i de

is none of SEQID NO 6 to 11, 28, 29, or 42 through 100,
32 and 33,Qwit|[1)the proviso that ‘:[Ihe po?ypeptglde 1s none of SEQ Ig NO. 6to 11, 28, 29, or 42

through 100.

In one aspect, provided is an isolated or recombinant polypeptide comprising, or alternatively
consisting essentially of, or yet further consisting of, the C-terminal region containing at least
10, or alternatively at least 15, or alternatively at least 20, or alternatively at least 25, or
alternatively at least 30, C-terminal amino acids of a polypeptide of the group of a DNABII
polypeptide, an IHF polypeptide, an HU polypeptide, SEQ ID NO. 6 through 11, 28, 29 or

those identified in Table 8, Table 10 or a fragment or an equivalent of each thereof.
In one aspect, provided is an isolated or recombinant polypeptide of the group of:

a polypeptide comprising SEQ ID NO. 12 and 13;

a polypeptide comprising SEQ ID NO. 14 and 15;

a polypeptide comprising SEQ ID NO. 16 and 17;

a polypeptide comprising SEQ ID NO. 18 and 19;

a polypeptide comprising SEQ ID NO. 20 and 21;

a polypeptide comprising SEQ ID NO. 23 and 24;

a polypeptide comprising SEQ ID NO. 25 and 26;

a polypeptide comprising SEQ ID NO. 30 and 31;
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WD 2011/ 123396PCT/ US2011/ 030212 26, 30 or 32, with the proviso that the
pol ypeptide is none of SEQID NO 6 to 11, 28, 29, or 42 through 100. In
one aspecwp2prioeBdxed i s an i sol ated or reconbi nant pol ypeptisdaiosmmzi si ng,
or alternatively consisting essentially of, or yet further consisting of
SEQ I D NO. 13, 15, 17, 19, 21 25, . 27,.31 or 33, with the proviso that
the pol ypeptd REEyRegti %ﬁ@ﬁf“@%ﬁé&@'@?@%@i, 28, 29, or 42 through 100.

In one aspect, provided is an _isolated or reconbi nant pol ypeptide

conpri si ng, anol¥epideeempidting eBRIPN Pt sxkdhtial |y of, or yet further
consisting of SEQ ID NO 337, 338, 339, or 340, with the proviso that the
pol ypept i de applymsnédecorspGingdSKOIDENOo3371and2838; 09, or 42 through 100. In
one aspect, provided is an isolated or reconbi nant pol ypeptide conprising,
or alternat iavgllypepods cahpmgneSE@ADI NMOI §3%4nd 3h0; yet further consi sting of,
SEQ ID NO. 12 and 13 or 14 and 15 or 16 and 17 or 18 and 19 or 20 and 21 or

22 and 23 orwizidthemeodsy tharthe poldpebtité iofiomdb faritl-Bpe of aB2oransl 1B, alptial h t he
provi so that the polypeptide is none of SEQID NO 6 to 11, 28, 29, or 42
DGt Ty

t hr ougHBfdEta 91 £ etdd ’élr%%)i 108t at ed or reconbi nant

pol ypeptide conprising, or alternatively consisting essentially of, or yet

f ur t herl08®H sinsanerggpast. prevideddsaaisalaied o isgorabingwmokipepindp eltthe gewap of:0, or
alternatively at least 15, or alternatively at |east 20, or alternatively
at | east 25,a miymiptide oatsisvief pssantidlyagtSERDID 8Q.d2minddB; ami no aci ds of a

pol ypeptide of the group of a DNABII pol ypeptide, an | HF pol ypeptide, an HU
pol ypept i de,a (SE@dpddNcdnsBting coaginlllof SE) RN ri4tanddé; i dentified in Table

8, Table 10 or a fragnent or an equival ent of each thereof. In one aspect,

provi ded is avljsepliat eshsiting ecentailyasTISHIPITY peERtlicdadal; t he group of ! a
pol ypepti de cor%%?si ng SEQ D NO 12 and 13; a pol ypeptide conprising SEQ

D N0 14 andckaicadPBlRER LASHGARRIISHONE HEO KRGy, 16 and 17; a
pol ypeptide conprising SEQTD NO 18 and 19; a pol ypeptide conprising SEQ

pol ypept | de rr e ng SR K R T B R it T oe. compr i oi ng SEQ
(0.5 e, s PG00 SBRIET, e gigya polymept e com i
ggbyfgp}\lbdesa%%)%baéag?n%%gnlg Ié)sslélllofialf?})i?’o?f S%Qflg% 2%ran8 28;0| ypeptide comprising

a polypeptide consisting essentially of SEQ ID NO. 30 and 31;

a polypeptide consisting essentially of SEQ ID NO. 32 and 33;

a polypeptide consisting essentially of SEQ ID NO. 34 and 35;

a polypeptide consisting essentially of SEQ ID NO. 337 and 338; or

a polypeptide consisting essentially of SEQ ID NO. 339 and 340;

with the proviso that the polypeptide is none of wild-type of any one of IHF alpha,
IHF beta or SEQ ID NO. 6 to 11, 28, 29, or 42 through 100.

Also provided are isolated or recombinant polypeptides comprising, or alternatively
consisting essentially of, or yet further consisting of, two or more, or three or more or four or
more, or multiples of the above-identified isolated polypeptides, including fragments and
equivalents thereof. Examples of such include isolated polypeptides comprising SEQ ID NO.
1 through 4 and/or 12 through 29, and/or 30 through 33, and/or 30 through 35 e.g., SEQ ID
NO. 1 and 2, or alternatively 1 and 3 or alternatively 1 and 4, or alternatively 2 and 3, or

alternatively SEQ ID NO. 1, 2 and 3 or alternatively, 2, 3 and 4, or alternatively 1, 3 and 4 or
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with the proviso that the pol ypeptide is none of wild-type of any one of

| HF al pha, IHF beta or SEQID NO. 6 to 11, 28, 29, or 42 through 100.

[ 0001] | rworelizrps®et, provided is an isol ated or reconbiPoaruS2q@oloyept i de of
the group of: a pol ypepti de consisting essenti aIIy of SEQID NO 12 and 13;

a pol ypept i consi sting essentjally of SEQ.ID a pol ypeptide
consi stqqﬁaaggg%ﬂwecﬂt@w Grangples PMV@X afeeshawy 14 72 &%p‘)@&ﬂea%deé&ﬁ% Lgt i ng
essentuﬁlah%oﬁéméﬁsa LR 2@@ Q ISNaNd | 195h938 RANPEHNG'S, 9%§l18<;flan&n§ sgt' al ly

of SE 1; "a pol ypéptide consisting éssenti al Q I D NO
23 and @Qlabﬁblypapdﬁder&lwmmhyn@ leasldqtoraltetryatufel)sE@ndjz\,l@r 25 and 26; a
polypepldec i Sti 9..£558n f D 31; .a ptide
consi sﬁ 8%@8?{?1“&”?3/ afﬁtsegﬁ%j ZK?(‘.‘}% 1:g2°ra {f% gé"il@g%’p"ﬁal} %?Ztl ng
essentla@hlm &f al SR ElyNO, 1@4n@pd>raﬁemaumwpmﬂdd1@ consi sting essentl ally
of SEQ I D NO. 337 and 338; or a pol ypeptide consisting essentially of SEQ
I'D NO. 13380@B%spéQ; this 1nvent?641&9p0\11&1% aB'lQ}{é@@mt J&%m%ﬂﬂ@nt%ﬂ l\%gﬁﬁaé dfnprisifone of
wi | d-type of any one of | HF al pha, |HF beta or to 11, , 29,
or 42 t3hQUigMNQ OiCor 2MiBi03 glr4)vn zdp(dymp@dasote&bmblrmnt pcémpbdﬂamnpqmmgmepti des
conpri si n or alternati ve sisting essentially of,. or .yet further
ot sclggrely fb TRt BiNEOF Bt S B ESRE i Rrashn Shindsd ™ or i t1 pi s
of the @beyRmifend |ﬁfag§1€nﬂs %@hm&BHqua@ﬁa%bﬂgssmelm hﬁtdbmﬁffaﬁgm&t& aand
equi val ents t hereof n]}:)mes of such include isol ated pol ypepti des
conpr i dilawyopBdg mﬂu@zaal @U&E&nmdsbr@nmm, RN~ bmgmmamakﬁd/oéwhm t hr ough
33, and/qr ,3 Q al.ternatively 1 and 3
or al terqgg? s%{ﬁb% h1 t}rou ZJr erﬁg qlglnglora%e%ul&a , Ofead} ?{tﬂ%atl vely SEQ ID
NO. 1, p ﬁjaguéb’esoéxaaim@rmmmw,shawnalMtde4 Ii06ndspedtigblategwildlype3 and 4 or
WO 2011/ 123396PCT/ US2011/ 030212 equi val ent pol ypepti des, exarir?ol es of which
are shdwhyneptiqessresyciiitaldy pelydsdpe-Bdbat tb@aolbféenthieamm@rq fSHEQI - 6e. g., SEQ
I D NO NO. 2,
ghroygn 1FREs RihpgshldgelendienRfich o Al ARG QRPN
aI ter naﬁlﬁxﬁlaypolyp&pﬂdaagmmm@ beahtt&hzitmlwco&smnmg élszentmﬂlyanlftc&ryaafuirt\heﬂ y, 1 and

12, or alternatjvely 2 and 13, or aIt&lrgSS 16 anc%
al terne&ofl%tl‘%g anpEiae acid sorrpspondige fythe %é 0“% Eagp}?\?@rﬂ |aBHHBPW| des an

i sol at g mfcﬁ'&b‘i’gﬁﬁhéﬁ@%nﬁﬂhﬁﬁﬁg@&é e&Qﬂ‘Wﬁﬂcﬁ'u{wué@d NS, 12 tﬁfou%h@'?d 3 or 4
or a polypeptide  or reconbi nait polypeptide conprising, or alternatively
consi standgoeh@egm B3drlan eqfn,vabant gféiach therdvdiis looatsd spstregmafr aann@termowaci d

t Bl | the 13- d/ -3
fragrenta SR TENE IS Pl bR ReBnd I Qs b Sidgtd oty O @
non- | i Mid1hod peXBEMIR T oRfritdl SO M NOIEELSER d RINRpide cblipaush 27, or a

fragment or an equival ent of each of the polypeptides, exarrpl es of which

are shcﬂl\mmaﬁvqiabp@slgmgleﬁse@ﬁ@lba@fpewet fu@laﬁr&p@ﬁstmglqitay@empmw@ept| des are

speC|f|caII xcue t he . po none of .SEQ | D NO. 6

t hr ougtf R Ry Ty Sndog bl Gub R PR G h BB PR

enbodi nMeniting Skkp1Ss MGvhith HiclZleBE@IP Q. pl@ﬁhtdﬁgh Q0 rmrainfelqﬂg/aleﬁf thatcb€r nat i vel y

consi st Q?g‘?essentl ally of, or yet further consisting of an am no acid

cor r esgeFdicigpstieam e amBLoFeERARDI0 $EQ Iy NEOmbaf 3 05an sdpiyaie thereefir13

m croorgani sm non-limting exanples of which include SEQ ID NO 12 through

27 and 18@ny bf dyghoB3enbatimenis. a/laﬁp@dc 1lbker@a@ he addaddo ttha N-terouatseel (Erpst ream or

amnotermnus equi val en

e her eof SRS b 87Tk et gty p s et Pl Ros oI EREN b noy

or 4 orth@p ?bémﬂﬁi bﬂﬁwﬁﬁ{fﬁhﬁﬂoﬁl@% ; SBQ IEﬂN@r D&M\@I ¥9,33anst 33 o) @33eBd,i al |y
or yet further consisting of an am no aci d corresponding to the 13-3

and/ or %33 or pRghwepiédegtompisingrar gernatrely W@ﬁ@t&@éﬁﬂt@ Oh@R VPl fthetng

exanpl eg 7

t her eof %&tﬁg{]%% p?ﬂ géég%]ﬁgﬁg E)dl é‘% %% 51?(99‘2%% ffaﬁ%eﬂ%%f% @p %?LSan
equi valiefitertdh8irobr THIp ﬁlmtomfgaﬁlh’tﬁ mhohmnmg‘mdmpmstof whichpeguddSEQiIDker can
be added to the N-term nus or C-termnus of ol ypept.i r ment or
equi val¥rt 14 thequeb27 aran GRrvalsplerfieach therqof nReilt ﬂFﬁ“QﬁgymPél Eg‘lﬂ%jeﬁ? Fidds 2of
this 'g}éﬁﬂaé uet‘rncegmkecﬁ%glﬂh'@r HNON- gerﬁlﬂlu%’or%%Cge%mn%ﬁ’of%r ?ﬁde?‘o to 33, 34,
or 35 or a polypeptide conprising, or alternativel SI°St ng essentially
of, or smﬂlentelrhﬁme aspavs,itBe¢ linigpr of fram abpitnlotozabioult mmmspomdemgudsdongm 13-3
and/or a-3 fragnents of a Haenophilus influenza | HFa or | HF13

m croorgani sm non-limting exanples of which include SEQ ID NO 12 through
27 or an equival ent of each thereof.--AR*linker" or "peptide linker" refers
to a peptide sequence linked to either the NNterm nus or the C-termnus of
a pol ypepti de sequence. In one aspect, the linker is fromabout 1 to about
20 ami no acid residues long or WD 2011/123396PCT/ US2011/ 030212



alternatively 2 to about 10, about 3 to about 5 ami no acid residues |ong.
An exanple of a peptide linker is @y-Pro-Ser-Leu-Lys-Leu (SEQ ID NO 37).
Furt her pwowended3iss a fragnent or an equival ent of the iPsolsted/ 080212
reconmbi nant pol ypepti de of any one of pol ypeptides identified above as well
as an isol at.e r recomhi nant pol ypeptide conprising, or alterpatjvely
consi st%?tﬁﬂlaé% é%tpalgwqgfgb%ﬁmﬁ/%gtaﬁw %%gqsgﬁ%%n& A GY8MBIC Gtdr e of t he
i sol at eflnQfc FiRGP G RAM,-ReINaRKL SE@ﬁ@jﬁﬁigd,above. Yet further provided
is a pgﬁgnd%feotide t hat interﬁgres%ﬁjt t he bi%ding of the mcrobial DNA
with a jde . 1.V ] r : . , or a
Four - neky BV S5 (BT b 2 E KR R o R P Rt potfftonie 3P, 0

j unct i cmypat phipalypattiddei deaseddbong aawekpk b &blatnl drecdomtango bylypeptrivt | de

t hat has i nherent flexibilit% or bent. pol nucleotLde; an.isql ated or

r econbi ARSH8) YritiCredy Pl coBHUBHE FiiPn4 2P0 P 9B pe (BN SSBY PSP laBV/ B Can
ant i body Q! b 1R Rcohib@iBOholyWepabs CiRAkifRel Mgt ati vel y 1inked to regul atory
el enents necessary for the expression and/or replication of the

pol ynu ' I I ' e . tor. Also
providgggggmgﬁppgg(gﬁg3¥ﬁﬁﬁbagé$#ﬁ%%%%$P§F%gﬁ&%?ggﬁgﬁ4(g?ﬁze(¥&§%gsisting
essent iINAywidt a polypseidefou fiabmentcanrgusticngthofeofir.d. SH@IB G 6p6r o OdHay nant

pol ypepti de described above,. a four-way junction pol ynucl eotide resenbling
a Hol | iJH%‘SPOjHlPHi)f”iUBIﬁS’“‘E TSRS e e igRY BBFYaI St BTt aRg HC?F@UQG

repli cabidaihihglakepiftaROh YKC] SRR i@ thal A RGOSR ENXiHili§*drRkhd Ly or bent
pol ynucl eot i de; é% I sol ated ‘or” reconbi nant pol ynucl eoti de as descri bed
above, mlymiclkeetd®nrnamldesaricbadbiabd\pelynunlconds @aspéiog atpokypeplide descrared

i sol ated antigen presentin || conmprjsing the isolated or reconbi nant
ol ypeDrPaor MmuBpy e irertit isreot WEe e prsre o B e BB e aur 1 ace
of the G&@hdnts BdtethaRSo tHReRPrdstibk ak@bt replibht@n iRy Re6le. Tie antigen

presenting cell is transfected with one or nore polynucl eotides encodi ng
t he polpphepeicdade cratberagntaied witlowrdeeloi.s an anti body or antigen bindi ng
fragment that specifically recognizes and binds the isolated or reconbi nant
pol ypepilsderavsledes er isbteabwsegell aval pudinggorzal ferragivelytcoonsistarg espuitiady efitor of t he

| t] Non- | i.mi t j.ng. | f .anti bodi es includ | ycl onal
bt bodt Rtnsbiigisisi bt ARisr BB Sromtii pEaPeate UEteS ah T Body, an
ant | boqundﬁ)hg)\es%w@pﬁ& ERE8ITRG BONIURP RN ctidh, di3aRAdNncRorcitlRIcibtiadnt i body,

an antibody derivative, a reconbinant’ human anti body, or an anti body
f r agmerresembiing ageplidaon sk sespdgnuclaotide ghat hisodherprt expphoairdaal  ant i body.

Yet further proyided j hvbri do cell line that praqduces the nocl onal
Yot bodybiuBhBs 3 ot e artt PR Sl i 4 o B REERS oL A e B RG o

i sol at eds@itbedabovd)i nant pol ynucl eoti des encodi ng one or nore of the
above-identified isolated or reconbinant polypeptides or antibodies or a
fragment ohBagRef the VO IsUnS s AR LASIADréLAtn SRl BB RAUMAL GbRRII fdes are
further provided. In one aspect ere nore than one isol ated pol ypepti de of
this i meemubinant pohecititsl dn edupleirpensst, ot padwseptdaistpecssonemihasurfadet dithe a

pol yci st r,oni ¢ vector,.|lsql ate ost cell.s ¢c rising one,or._nore qf

Sol ggﬁbi@ﬁ %%ﬁﬁiﬁceﬁoﬁ%& .ea%%Peat;hgfbig?w%%%?gs%ﬁ trnaélﬁfecte?d .
pol ynucligobhddasnée uvIe6ti s encalRSCih i@ n are further provided. In
one aspect the isolated host cell is a prokaryotic cell or eukaryotic cel
such asy @ iige PriVi&RERhh B8LHERY lor aﬁt_-i%n HEndlBg %%ﬁlbﬁ tﬁﬁ!sbeqiﬂmfy recognizes

pol ynucl eoti des, polypeptides, antibodjes, antigen binding fragment,
vect or sindbirisdhe selated o sigrofmbinanépolypentide se descibe eleavabineludalged ragduwmposi t i ons
conprising a carrier and qn re. of an isolated.or.reconbi nant

pol ypeptiastaint fft poRerti, NorTrbligestials PLamBIRAMTEE IS i de or
the i nueabbdna r@omemhglr%nﬁbogﬁ Q #“Mﬁb%g @ftiboaly, 4 ﬁ@halt @diﬂ@@atqng@gbo% t he
invention, or an antibody of the enbodinments are al so provided. e

carri erdgrizalivepe verrsreanibpdy: efdizbodis) 4 ehiwappantibody, sreantivady dpiatiec. g ke a
SCent Fecdhal KRk oo ST ol LAHLA, BUEHAS 12 BURLIE BULLCAL LhuAsg ARt 201
anti m crmbialomt ambodnt Ygehirthepeptidde is hbridompas!itine st pamiutesrthber

conpri se adﬂitLgn&l biologically active agents. A non-limting exanpl e of
such i MenogiRh3HibgRY-al agent such as other vaccine conponents (i.e.
antigenic peptides) such as surface antigens, e.g. an OW P5, rsPilA OW
26, OW P2, or Type IV Pilin protein gsee Jurci sek and Bakal etz (2007) J.
of Bacteriol ogy 189(10):3868-3875 antt %hrphy, TF, Bakal etz, LO and
Sneesters, PR (2009) The Pediatric Infectious D sease Journal,

28: S121-S126) and anti m crobi al agents.



This invention also provides a nethod for producing an antigeni c peptide by
growi ng or culturing a host cell conprising an isol ated pol ynucl eoti de
encodi ng W0 2anti2g@®ai ¢ pepti de as descri bed above under eomadistéionso2zihat
favor the expression of the pol ynucl eotide. The pol ypepti de produced by

this negrhod can be isolating for further in vitro or in vivo use. AKkit is
al so prﬁw HeEm Al lgaw@g% 18&%?# qrﬁ%caoagﬁétm polygerledlidst PRICATIELIEORPBET ti on as
desct | RAGARRYE- i@ ARG A0 rhilhark PB1ypehilck of SniPlodRsRF @'¥lallidnt 0 Perform

screens for new drugs and/or conbi nati erapi es as provided herein.
BRI EF DESOMN. Pldc@is GhnfitinEiheliRESed polyomaedtifles sredutthafprovnlédorinede iaspeche

chinchilla mddle ear.b H strain.86-.-028NP and. | abel ed fo H Tfp

o'l 1 aresde Mot ofp 88F isolueidBblf t GRingGPlgn JBe iebd silen Elrhievsetel er s
in the &Q@Kgﬁ&qmtmabb%{raﬁg%@toas well as with DAPI for |abeling of the
doubl e stranded DNA (ds ) (appears as dark gray overl appi ng strands and

bundl e QficHRb& LA cd%ﬁﬂihﬁgﬁ&ﬁef k38R isol IS rbbrbiIBardt BB%EI%%Q oPfsotaltigs
image). This figure has been reproduced from Jurci sek and Bakal etz (2007)
J. of Bactwnitohangyoly8e(ld@idesB6Be38Mbrs, Fisgubal HdBein ard funthaoprabided.nlp ofe

The | orgP i el Raent yberkompl gl & G vole Rl o ofiSEa e

parti cwept & Bddngfitié t&M t he wash was frozen and affixed to slides for

i mrunol abel rng. The frozen particulate matter was immunol abeled with the
anti - | hﬁe%ﬁ}r&@%ﬁde@ﬁol%&ﬁﬁ@& %n%ocﬂiééfarafg%hﬁoma%ng R&Imddl, JRrPoAdsl LR
human cystic fibrosis patients exenplifies that the etiology of human

cyst i c danBurtsir somposamdgeaatde Gibel. mwi th | HF at the vertices of the dsDNA
Figure I C shows secretions from human sinus collected at the tine of sinus
sur ger yCangbséivne doegrising &Cdrricr el ortgormeetc Wi (Jotatedbdr rEetnibingnt pervpeptadeur e
medi um avail able co rcially fromFisher Scientific Cat. No. 14-373-65).
10 I na it eNendion ?Ib‘r?érie%roé recoMbinat palyBydertigeoh thednygnten ayssedaldy as gray

cl ust eriﬁ‘)fentigﬁ,%scyl’ialreﬁ ithttclaﬁ ol§ ﬁﬁrﬂl 18R, (ﬁf[aﬁia'ﬁﬁgo .c;fﬂh@er_{llb heR& et a1sd ain,

DAPI (4', 6-diam di no-2-phenylindol e, available comrercially from
| nvi t r ggenled. THe qrese noebodnd ddmgo oif tisvled $uppbrtj nmethealbleofcellie afstent ousi ti s

oo B STFhA bR S B BT DS i 0852
I Munohdag tigeie Bbsptisd APKljingde, ah aﬂ%’i&lr@oi@tdr%ﬁ%dg%é@iﬂeear s as white

strands in this imge) within an NTH biofilmfornmed in the mddle ear of
chi nchitegonfpRsitibhy &l | gyr o BidI QHEARRHy DYl N FoRAhHiANI O
punct uapts tooERsichs Gl R oA ol i GAARLE IR A SobpLS Lt
near | y ekof$beaif suer tsiacmsinfiopbibagent slebd\othvk sarcdiesbaporeiefive entigend i ces was

appr oxi mat.el 6.tm oqr approxi matel b t a tex. if _ane
e LBt g e O OMI By 8 TneVBLEE: GrTvged Y
know edggn pfdi@n @itk YuRiek 8hdBakdal (BRES ¢S5t R BRRY 18DAl) CRERIgTRARL W th
anti-1HF are HU and | HF. Therefore, based on thesé observations, it

appear édutphat Thdiakelelay Livkarsl Srheastere XRr(@0€9) Tedted pidBInicqpions Bisegsewi t hi n t he

NTHI  biof | A t nore.inportantly that these proteins appeared to
be excﬂ‘ég‘.’ﬂ&@?ﬁ%@@?@ﬂ%ﬂ& O 1a£ gegﬁlsds that resenbled cruciform

structures.in conformation (see Fig. Panel B, bottom section), thus
2t ong| TS UGUER 1 RAKKFS § BREoUoRaTuThE EHIZFELPIISG BERIEEN or mat | on
of the &g Fhay e 301%?9%;; i %Bla@é&l?ﬁo@ﬁﬂicf‘e%tiéé ér%%li@%eaﬁ%hgéﬁc b&fideayver sed

an established NTH biofilmformed i'n a chanber sl Fi gure 3A shows a

bi of i | rdeserdmtl @ove urllenommdsipumes ithat davan theppgyessinbo P the poly2sgleetrEeT/ 182011/ 030212
Figure 3B sh a biagfilmtreated w th nave.rabpbit.serum . Note the robust
e irgneens e distnf Rt A or BT S Tt w1 Lat er ed
ar eas) d.water ch el bl ack aces). Figure 3Cis a hjiofilmtreated

o th kMRS s RARE SadrapESes BRAGR it cRPShingacarBodr bl dPuient

Wi th anpgd hnd firudiBAd ¥r el ANTHL a8 BRRAAcdas peiT&ink s@UIR bl dfabt € to |ight
gray spots) and sparse, short towers (appear as denser white to |ight gray
cl ust eraad/cacembinatiemthicrapicriag pravi®O heradn.3E furt her depict that anti bodies
directed against |HF reverse an established NTH biofilm As shown in
Figure 3 (Panel E), th8RIEFDESCRABTRANOHMTHREFIGURISS of 3-di nensi onal
structure when conpared to a biofilmincubated with naive serum (Fig. 3,
Panel D). Via COVSTAT analysis of nultiple replicate assays, the neasured
paranmeters of biofilmheight, biomass and biofilmthickness were all

di m ni shed by a nean of greater than-—-8®% upon incubation with anti-IHF.
Figure 4A and Figure 4B are graphs showi ng treatnent of an established
biofilmfornmed by NTH with anti-I1HF results in nore NTH released into the
supernatant. Sixteen (16) hour NTH biofilnms grown in chanber slides were

. o, ey



Figure 7 depicts the reduction of biofilns formed by S. aureus, N
gonorrhoeae and P. aerugi nosa upon incubation with rabbit anti-IHF conpared
t o i ncubavoanmimizgdvenave rabbit serum WO 2011/ 123396PCTPUSAB201103224 2
Figure 8 shows the effect of incubation of biofilns formed in vitro by E.
coli wi.th either na eru or W th serum Representative inmages
of bi offiBwEe la‘{]é% s glikn Fomed e hs chineh aﬂwdﬁg.e@hgféjffTHIﬁHm% %{P%}ﬁ | ns

shown t r cent
oot i Aol NIH %,Pﬁ%f%ﬁ%”%ﬁgeﬁ%@ R G TR KALUBRNE TR REL O

i ncubatinore beickgroamd pf thisAnmge), shwwh as with AARlafot Bbelatg efithe damebloftranded r ow.
Panel s < rental str 5. Pane defl t hupA,
nabe o BRSbER af S0 E g S RBR e SEEl et PRl RS HaETD rut a

Not e t hgteahitleht MuMps ANnthé fdrEfrosRd SMthisAnia8ell Crhi P QB HSs bdddwemddied gidnber the
parental isolate or the HU-deficient mutant, but not the |HF-deficient

st rai n,Jueisckape BakaczERYID 4. oBatiartheyr HOSL))BRAS- 387ﬁmﬁl|g2@t]i]3)¥$ with | HF via
atr ancle"f‘ nl%?a%ghﬁggg&‘ bdg{m%loaﬁf%&%r 1avg%&,c(%q§m%w %gp gl da Yv}tfl Q\és fces that

significan I"omass sident within

the m dﬁir@s@aﬂﬁe lahg 6ha oisihd Withsy{RFbr&d vas ﬁagmﬂaueﬁam efidthe pprtRgRRd at i ve
i mges of bionmasses that remained_in the ears. of animals inmmunized with

adj uvaritatir §ive e el wap ogen s atfizetionlides ﬁOHimmu%iﬁleﬁ}ialﬂt The fogett ol urm i n
Fi g 9B Showfad Haaasw%; ; Olgismﬁeg Jfith fhen AR, 9&3 Qapgyst em used

here. Top 1mage 1S t ear that contdin omass t hat woul d
recei vepoaitive doa iothebiofilwheliteasnl oywer fibrosig @aﬂmmt@ey&mq:lhﬁhyth&t thdlegolegy of hat

woul d receive a core 0 catin 0 bi onmass. A. shovvs H&E
St ai ni HETER S GUEHS s i T By Pedovareel hF g HRaaID tar of
a chi ncfiishl g Jfl@?u %@!1 #ae@ﬂ; hmnﬁ 2ad v ﬁ@JQ‘; st @@ng"@ﬂh AROG VAT SUS
i muni zation with + adj uvant. Note condensed and codl | apsed appearance

of bi of@@ﬁmﬁreemgmeéwrm E@pﬁmﬁé?tahmgritmpmm medium, eyrilabie conaa§rambntrosonpar ed

! Cent s pETSRCAESC thi R YY) A PE s iR SEhoRep e shlof R G fh gag o &

densi t HPeLPpRARNnS | a@ QIUseR)e ASDNAL WitRinRhO SRS AE Svas Falidd &ithQBelReRBs!t I at es
that there I's a sig i cant reduction of bacterial |oad present in the

m ddl e Sé@fl PHPI (é!nﬁrﬁaargldnnﬁﬂr@harédlndplphavadpblv spmmgrapdy emdositropgye Themuni zed
th | Fi bilit
AT T s e e o e S R S e o

dsDNA widh@mas eindkitik mﬁudesemdfﬂml\nmmmmetthhwmlhed dfake dFdgAre 12 graphl caI |y
represents transcutaneous i nmmunization with native I HF + adjuvant induced

t he f orpmefikeNisefindminoRReIcBSmIARbing U fdotBRsirnde@dMCAdap sk afmRES resi dent
within the mddle ears of chinchillas conpared to receipt of either

adj uvarstrapdsonghig pmage) wothp) an Hd| mlqmnzfommﬁfcmsh@emw emxd chingsdlz12 al one (p
< 0.00 | 001
Tnis odens TRIRESAILF AL PaARtR Ar RN Fad RO I neatipalt °°

pr ot ectpaviel fphit g@Bcldmap) \saslmsbéaivbd fiamdally 10e¥thdverticeg brmed BydepNet.s t he
recognition of IHF (arrows) by antibody in serumafter subcut aneous
i mmuni 2483oHSRGSPSRESIOrTGCE BV 2P RRPTOSINHE ¥ B HIR ONAPERS it d S MbiRstvesn14. is a

denonst en nti-IHF
serum (eff@%%%x%8&%&@%@%}’@3%@ t hgﬁgfm%gﬁ?}?gu:ré@ﬂ%gt; gffamﬁ
sub- optknoadledgonthe nhlygtrotoms dliat @ngsissl dditopds: tAft@yosamdacamtith-antitIelF are b ane

r ot ei 5.5e 5), i ndj vidually, then. m xed igure 14B); or that of
et t dblFs VTP TR OF Tt POt oM PR oGy RSB o 1 o but - not
i nduci ngRagheir ImhABﬁl ﬂrotéﬁf@tvmhl@ﬂfé NEKb6 Filrh it >0 By @A Portahdieiham xed
(Figure 14C). In each of these situations, when any agent 'was conbi ned with

anti | HIIheStehoeotbm@fappemQﬂetbdvleIercdgsmﬂd/pomtlkmddl imgPeAfsgendsabaterseatblehs gr eat er
han R SR @ISR, 1B oo 080 R hGis BhoD! M hel gt

suggesting thelr role in mediating the resulting bent conformation of the eDNA.

Figure 3 shows that antibodies directed against IHF reversed an established NTHI biofilm

formed in a chamber slide. Figure 3A shows a biofilm treated with non specific antibody.
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Figure 15 is a conparison of E. coli treated with either naive rabbit serum
or rabbit anti-IHF serum (top row of imges); wth naive rat serumor rat
ant i - FI NSveeoum263vsddl e row of inmages); or with naive mpPOIAISI@NO8020Z W t h
nouse anti-DPS serum (bottom row of inages). Note nar ked reduction in

bi omass_.f ol | ng treatment with anti-|HF seru hovvev n her nt|
nor anth |1g159§%s%‘PWﬁ1abh%it}€’etéeaae ‘@%Etlv%FﬁtﬁbH gte lée lﬁje[%lel?lﬁﬁ Hy eat ment
Wi th antiy éﬂﬂﬁdﬁtﬁ%klv&@‘éaﬂrg%a@as%l?e% rtfgﬁygﬁay Qfﬁs‘ﬂefbdtaji'@as?hﬁf tvtﬂa Belght. an 81%

reduction in the biofil'maverage thickness, 4.5% reduction in the
bi omasgblatk spaent)r dsgure BE€as ar’ewtﬁlwttehtetlheﬂaantu-]ﬁl\ﬁs Notealm ¢ra®981qne<sfthldzfddl in a
nom nal  hej

ooy na stnfuitd AP ol n nd 108 ol VERD G hen 5 Smafl g S Mo e "

bi onas so GishOerdPa gl and EpA%, SRSPRFHrY @ppear Eb ﬁbﬁs@r White RONEnt | 'gfhysdlﬁdt'ered
hybri di zation to denonstrate rel ative sgatl al distribution of DNA from

ei t her ascaspemait gBighedldand 315 farthee derdettaatianHbodHesdimctpdriicgiadt Nk sversa

bi of i | C n Pg@ ear # within
t he fopgll elgerS %Bﬁ%eﬁfﬂ%@égﬁ E’I?a%%h vl\}naipg i 3&)% tg)[ﬁ%ﬁtof rﬂemv@hwg(hos a%lgj’?hzlcm)r e
densel yodsalisl @chenbibind] Rirtidigreuplpgircoiipghdd tb anﬂoﬁlﬁﬁgeubad@tnmts haiaé kergmi (Fz. nor e
heavy distribution on the outer periphery of the biofilm whereas DNA from

the bach&rpgiii & 1W§EM@9IYF@@§PB@WIWQPI%MPé§§ét/s It mepaFRg Haﬁ%%eréf this
4- | th
Cha s BROTERR G, 416U SRR [ Rhe D et L IR o BB Bk v ™ "

Unl ess thaf 80tedpot heobatea, witlh inti-Behni cal and scientific terns used here| n
have the sane neani ngs as commonly understood by one of ordinary skill in
t he ar tFig@reMA ahd Figii-e 4BVaBgtaphs Bielvang Sreatficht Guei eefalbhgtedwquﬁn@aﬁecpbpvi ded
herein are presented in the 5 to 3" direction. Al though any nethods and

mat er i d¥ EHEWih pgti-16F rea%%m@rﬁN?HItqt%ed até%éteuseetfnﬁémelsdxteah(ltééh%ed in
t he praghiiffiofiimd gt%wn’lﬂ cﬁéimﬁé}%hg sexx?&!éfsh%{ﬂ‘{ h%thhsfté}ﬁe eﬂf g’f{)s }hOdS
devices, and nmaterials are now descri bed. techni ca ate

publ i cataawdSMdi hace fabbe is¢ruar @ rahsinmmm}ﬂt eﬁtxhlensl latebgFigat ém e &0 haufs hei r

entiret t hi herein is to strue mssiont at the
nvent i 5!9 glﬁsggéﬁpptm@anweaw@tfate aetteﬂ oo e B, ' of pri or

i nvent Q] ﬁ'h% Bnaghi &&r ekatha RIBI/RIHFNYEbAGSh With in@TREF Ysultd} eSS

ot herw se i ndi cat ed, conventional techni ques of tissue culture, inmunol ogy,
mol eculmarkid oicogys mrplauﬂ@cml@b@gqna oellablp el coljyredinun t@duﬂdaumawthlmm whi ch
are within th ski. . of the See, . €. nd Ru sel eds.
(5001) embEuAF et OReRns 5 8o Tribnsiag RO AP AP eR o b o
AusubelTiRke ﬂésuttseﬂt Ees&e’%ﬂ‘éve)lse(aﬂuaemla?toat PeoidilhmMakecul ar Bi ol ogy; the
series Methods in Enzynol ogy (Academ c Press, Inc., N Y.); McPherson et

al . (1984nrd¥Rolvs the t%rsa@st émtamér%ﬁbnﬁttlﬁttlzﬁtalsmetttﬂed%gd dniversity
Press); cPherson et al. (19 2: A Practical Approach; Harlow and
Lane ecl.’stabbmg@)omm lnbhﬁjmekue @rLalm@r %tabbLylaNa\mbl;mdty sshadyntp 2006)4+Cul t ur e
of Anima 1 Cf ) bi {}Bam c Technique, Sth edition; Gait ed. (1984)
ai gontf&?g(s) fe&%l@fﬁlpﬁlelg}gs 1OYIEMaBat ent No. 4, 683, 195; Hanes and Hi ggi ns
eds. (1984) Nucleic Acjd bridi.zati.gn; .Anderson (199 Nucl ei c Acid

Hybr i di z'gtlteo% i AR g ting g5 anaing geid residis pf iﬁ%ﬂ%tﬁt%?towt%%blw Yhsl ati on;
| i iy 68k AR P VIR B BP0 280k BEg Al 1981 ny PRt cal
Qui de to Mol ecul ar d oni ng; er and "Cabs™ed Gene Transfer

Vect or orfoord IMNAn@hdieateddey reinglee hdhsprwen@extda)r Hidve plcatbdrr latdovmj&)cl byvhk shaes ed.
(2003) Gene1 ansfer .an E?é g in rrmal ian Cells; Myer and \al ker
eds. (168 PWﬁ%E%?ﬂSgCQPa th a‘gmt(hac and Mol ecul ar Bi ol ogy (Acadenic
Press L.ondon rzenberg et a (,199 W r' s_Handbook of

Exper i dRYE 61% ﬁt?ﬁﬁ‘&ﬁ%gjﬁpw thedahactlelap? @é%?laﬁla@f\]én‘gl hgn§iF. pH tenperature,
time, concentration, and nol ecul ar wei ght i ncl udi ng ranges, are

appr oxi Figurechdenigts Hie radustionof bi@lifmsforged by S. yurgys, iz gpastishesegnd £. 0 or 0. 1,

a1 or naCr U b B BRIy pin@ S R B Gincliu iy pite mopis

under stseaah. aIthough not al ways epr|C|tIy st at ed, that all nuneri cal

desi gnations are preceded by the term"about". It also is to be WD

2011/ 123396PCT/ US2011/ 030212 under st ood, al though not always explicitly
stated, that the reagents described herein are nerely exenplary and that
equi val ents of such are known in the art. As used in the specification and
clains, the singular form"a", "an" ahe-"the" include plural references

unl ess the context clearly dictates otherw se. For exanple, the term"a

pol ypeptide"” includes a plurality of polypeptides i ncl udi ng m xtures
thereof As used hereln the ternt conpr|5|ng |s |ntended to mean that the

o " o o o o o b



A "DNABI | pol ypeptide or protein” intends a DNA binding protein or

pol ypeptide that is conposed of DNA-bi ndi ng domai ns and thus have a
speci fic wo2games®k affinity for mcrobial DNA. | n one a&spamstiiobey2 bi nd
DNA in the m nor grove Non-limting exanples of DNABII proteins are an

i nt egrat.ion st LHF) protein and_a histone-like protein fromeE.
coi | stiigure ﬁ@s offest %Erﬂc 108.028@(@“15#8{@%@ VoY lr’:rrﬁ??’ Ei at ed

wi th t hgwRiQhin B {)vﬂﬁ |aHﬁl QHW%MQQS%M%%;@ ﬁﬁég%g' oMoﬁh@ﬁ%%ﬂ@@ﬂ in PhAUR
(Genbank Accession . (Genbank Accessi on No. ACE63256)
ChpA (@rﬁbamlkhﬂghteafsn(bwdm blofEms@BQﬁﬁ)to m@dlghbpﬁea(ctmmb@q whaseessaon No.: NP
418813) nt egration st fa rotein is. bacterial

oot e A (S S e Stiduen it Reup o taf Beh BB T 6 ¢ e
host bagé®Rktb@b ﬁtt@uatainsmbmﬁdnemfeasﬁ@tvhuﬂl e thbl16d Ah@éndMAaciT Rty . JRARS t hat
encode t he IHprrotern subunits in E. coil are himA (Genbank accessi on No.

POAG6X7.A )% Brcbakgnid sirproAd el 633; P@éﬂé§&%r¥iﬂj6@§01ﬁ@frhltpﬂeééb%é@iéée auEntound in
ot her [ t n r r
o e SBPRLATE: 1BEIRER A 998 SSRS0HLAR ' Rl R R AR BRI BT 8L o
(HM3B) td r@afuot 8lomashaidutal yeqtict 8d patenkil fbladt@ oethd HIl a&mlénttdﬂtﬁam bi@tmogr oove
of DNA and is an exanple of an interfering agent. Reconbi nant or isol ated
protelﬁh%HéFﬁéﬁ?ﬁ@ﬁﬁﬁﬁ%a%ﬁﬁmE%ﬁnercraIIy avai | abl e from At gengl obal ,
ProSpecBi o, Proteinl and Abnova, "HU' or "histone-like protein frontE col i
strai n Higere 34 femenyigtes that avmusizatien refrtbdﬂﬁefra ctrm@taeﬁn@ C[)GJIIWTG’EIPW associ ate
wth E, in: 19c!e|dt el_ttj rgatoc;[necl)tn anfi r(ﬁeskl;rﬁgt\l\én 1{19 cantl Jthe%%ﬁlosrgsof a1|$ T\Jﬁhed proteins
have been i'so tronto m Croor gani ?% ?ete amno acid
sequendgdkd Biofiti rbs1&l§ﬂt\10ﬁﬁhlﬂ &ra@mti&l@ ebrss dfahmehleltas (a}d<0 ((01980) Eur. J. Biochem
103(3):447-481. Antibodies to the HU protein are comercially avail abl e
from AGaare I 8o 388 SHréRatatien s bIBiokldsRE eaeldm bR ithSedrfofanimels! are
hupA and hupB corresponding to SEQ I D Nos: 28 and 29, respectively.
Honol ogsnfuwnizedhvedeadyeyaas alarlewr@wtiosennmlhezedow@amlﬁ medivane. ﬁ@@tqoaesn
orresponﬁ 59 48 gﬂgse g ne&mﬁkotnﬁthﬁkﬂg% snsﬂ%an e fQ%Ql nTTabIe 10.
The ter'm "&Urfac PTG Sur'y § e pro ernsc‘0 referd" t'd pro ‘el M5 or

pept i demagistthar oftarnfuaale e@f theetdxﬁalﬁy@bloaﬁsm@t ®oildlrepldl asscoEycﬁrmt es of
surface ant| ens are Quternenbrane proteins such as OW P5 Genbank

accessiBhf Owwn@eatsaaltﬁﬂbhﬂ)m dp/parpbat e BIERIVE ASEQE B A méwatuzw@?lgg 1),

owP Pzg%&ﬁg bank Accessi on No YP 665091. 1), rsPil A or reconbi nant sol ubl e
PilA ( ank accession No.: EFU96734. 1) and Type IV Pilin (GEnbank

accessi 51 1 2011 123 [ US2011/ 302 term
Foonogiprieroa iy 88 Stpdbe FO- St bgERr L ORr SO ARRE s milfise any

di f f er esat of mt}ﬁﬁthlmmasmeaﬁ dmflﬂhlZ@d il €l wilahdjudre atone nsl;suemnumfza(:dm ons,

and sinusitis. Many different strains of Haenophilus influenzae have been

i sol at sHURHEF Haduvan. |Nﬁt%6<§eiﬁeseéranérc@t ased appsaEneRAL hiphin rqegve%éfremes of

differg i l; 0

R2866, B‘% %I%Qi fl tlﬁ)%?:d_@%g N &aiuda% Oéﬁ%ﬁ%ﬁgﬁlﬂ%%g%natdé‘ﬁgs Sl ng'I e or

doubleIﬁmganmedeNBamﬂdnmashvwnaoﬁgmmm$ﬁmgmﬁbmnm@dmﬂhs&aeuunhﬂbﬂmuwin
Inhrbrttn reventing or breaking down" a biofilmintends the

pr ophy 11563 ? andgonsif spese fhe tWRJERIENSHAA DIORASSEY uct ur e of & biof i1 m An

exanple of breaking down or reducing a biofilmis shown in Figure 5. An

i nter flegurrgl%éqmmstrﬁteétmétharﬁ is gsteanifigagt rednetionrd begterigrleadpreseptpethes

i nhi bit e “QN%

m cr obrng dd%l@%(}ls &taﬁ mgﬂg E)I{l 1gegown g ur%@%%@i&%g%}ﬁgmnﬁ%ﬁ IZMAEA gHgny one or
nor e ohdanama@KOQB)or blologrcal nol ecul e. For exanpl e, IHF can
specifically bind, bend or distorted DNA structures such as DNA cont ai ni ng

f our - waigite Ot dPitss arCélSctidphbidiid i cbalety G his asﬁwwh@n Ae@bndiasel thal Iges. Exanpl es
of such agents, without limtation, 1nclude (1) small nolecul es that

i nhi bi tfofrmed mwarﬁs|Cﬁatprrg<eamth@ﬁP&}IAorndreHFDnd(ltzgnswto ipgneees danchillas. as
pol yam nes and sperm ne that conpete with IHF in DNA bi nding, (3)
pol ypemigd@slkgrarhla&ilypfeptesm fransgutentosis ahmupizatidrawith oagbet EIRn- adjub@E i n DNA

Four - wa st SR BB e BOTR gl FRymied R Fam ity by Filhe®

cont ai nhiaglcRm o@hirdhHlao to@parbiNe SLeipCsWids: ddpalancABREE< D1 1HasbNAdI ng. A
"smal | nolecule that inhibits the binding of an IHF to a nucleic acid"

refers to (1) or (2) above and include those that bind DNA in the m nor
grove, i.e., mnor groove binding not-é¢ules. A "four-way pol ynucl eotide"

i ntends a pol ynucl eotide that contains a four-way junction, al so known as
the Hol liday junction, between four strands of DNA. A "bent pol ynucl eotide”
|ntends a double strand polynucleotrde that contarns a snall Ioop on one.
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the DNA. Exanples, without Iimtation, include fragnents of |HF that

i ncl ude one or nore DNA bi ndi ng donmai ns of the | HF, or the biological

equi val enwe 20hieredt. DNA bi ndi ng domai ns are shown i n Fipgurus2@.1/080215ubj ect”
of diagnosis or treatnment is a cell or an animal such as a mammal, or a

human. Non- human ani nal.s subj e o di agnosi.;s or treatment are those
subj ectale® (P it Loy DendRb o HikretDRbaRs ey b@}%%fﬁrﬂael,uvgliltr@ar@f&?hﬂ hises, such
as, I atgcdiicSipe SR Bihding GANIIRA téH&t‘&eﬁﬁF@ﬁQ&edéﬁﬂQMv@% itSpeRr A
rabbits, |IV€S?%CK, sport animals, and pets. The t rn1"proPe|n", “pepti de"”
and " pdPNpBL fadely agmebarsed i nt er changeably and in their broadest sense to
refer to a conpound of two or nobre subunit am no acids, am no acid anal ogs
or pepthigom Beddpiss ththecoguiioniof $HFgatrdyves) [byrakigbodyyin peqohi décrbobwisancbus anot her
enbodi ment, the subunit may be |inked by other bonds, e.g., ester, ether,

et c. A ipmlinglafioR wilEPIH SayiUHF ©OoRhidh BsBNAl waSlouhw0 am no acids and no
limtation is placed on the maxi num nunber of am no acids which may

conpri Se L6 Hb'nﬁorﬁ{ra@f%é é:l'%i CRGE sdiSoptifd cﬁﬁ{eﬁh&i&%’f&n‘ﬁtmﬁ' am no
aci d" refers to el ther natural amdlor Urnatural’ or synthetic amno acids,
i ncl udisaging{ y200) @and N Aed indihdudllyathdn miegd (Rigilre il$Aer sib-apiintad aci d anal ogs

and peptidom netics.. A "C-term nal .pol ypepti de" intends at sf_the 10, or
al t er n&ORGRAFLIR of i ﬁé{%,anéﬁn%w@?ﬁﬁ%%ew%lm assfu%{)ﬁﬁ%f’%)t | east

the 25 ifqil REANN AherAHLRA (ﬁgh&_sm‘%f); & th&rdrahle¥ied v lulioR br fniRBY ﬁﬁ@éﬂhﬁ%f I'n
anot her aspect, for polypeptides containing 90 amno acids, the Cterm nal

pol ypepiebuléingouthidfitno hptrrog endamingbaeteiiasceddleathy audydm@deillimindivedwadipetben  t he
termintends..the Cterm nal .20 aming acids fromthe carbpxy,term nus. The
ter s MBBFD FIEVEdAC ot i of B ShugPEorTBRah Pkl Sas B hEhdelby ang
refer toratHRMiymel débuflenghml omniting @ffestasbs@fe@ids bRAGE than €hdt ABfed when

deoxyri bonucl eoti des or ribonucleotides or anal ogs thereof. Pol ynucl eotides
can havayamgla dgcaewel vred glasnaNost: bisdtlurheigh dnmeigrope) i ardisaded ufdgneadhon,

known qragnknomn. The followi ng are non-limting exanpl es of

ponnucF% tides: a gene or gene fragnent (for exanple, a probe, prinmer, EST

SAGE. .t : . i.nt , . ot f NA, . L |
R o 0 €35 U LERERATD SORHEE B ARy o=
pol ynuckRet (188 Sow Bl BRABeElS witheathelras schi® bafL dntPNNDicra Y me@Ns RRESF 1 S0l at ed

RNA of any sequence, nucleic acid probes and primers. A polynucleotide can
conpr i seagesdi drjveith piv¢ Bevsadesim suwith agouse eriyADRSegruny Chadion wesolapuyges).

nucl eoty | 098, .. f . e i fi L.ons: cl eptide st.ucture
b oo S PR bk EOIRO TR ST G S5 Do s
sequencatidiNswol eat-Digscamnind@cedded0dinlind BaReRCA{ Lisd Mt i) 302indnntvéthr upt ed
by non-nucl eoti de conponent s. A pol ynucl eoti de can pe further nodified

af ter potyRgcsdtcdona 48 dehrodyctin leél%/ﬁ bigHim beighi. am 8h70 radegtiondn BsipdfHeht . The
term al eublie- . i =St SS
of her ni S EE UKok aRPh BOL G R} MElies 1R RDARR FEUREMLER UEWESY (s &
pol ynudiidStor deti-BPSanpded és a homimal heghtaabhatron tof r7deand 429, assdecdacly, of two
conpl enent ary . si.ngl e- stranded far known or predicted tq nake t he

doubl e-rgélfcgﬁééwhﬁ%w?ﬁagw%@w%ﬁ&f|5ﬂ5 b o7 1g0 EoRpERe- id arespetarrdsequence

of four,Bhed@e1ide shpsSIEsiy, AdpBItReI( A ; cytosine (C); guanine (G; thym ne
(T); and uracil (U for thym ne when the pol ynucleotide is RNA Thus, the
term™ i s s | N e e A of a
polynu?ﬁg%ﬂ$ﬁtﬁﬁ%kg§ﬂ?§ﬁ iEf§m8+%ﬁ%%@?ﬁ%ggq?%%%g%%ﬁ?éﬁggﬁ caniggﬁﬁhput into
dat abadesn eitha adosparpatisthav ftogn the decttriah wircaoessiided withit a divdilms dal chidr

bi oi nformatics appljcations such as.functionﬁblgg om cs %gg honol

! gy
sear chi FGUMTABCY S APRGFRSIEntsT. WhilE 33 A OTGHSHNDET BFH WAL es pect
to nuclgii i@GbES  DRUCHAShEMNAL RTmENendcBf BbSlcd FithR &S ‘dhﬁ'& r@?mpﬁitﬁltiﬁﬁgé,r om
ot her DNAs or "RNAs, respectively that are present in the natural source of
t he macicompbiedinigetsasoradichy yadistpbiitypept thdester paephcey of the dolfdmedhorcas

reconbi nant. nucl ei c. acid" is ant to include nucleic acid f nt s. whi ch
ore. ot TS EGRT b megta SR bgeste Dbt st Fer Tt Bts L RE Fhithe

nat ur al costpdkito, thohébyt Rhibnsirfiflgatsaforeidendl E&ribe®sh WRRiAitRe fn@er @h&es bPthe

pol ynucl eoti des, pol ypeptides and proteins that are isolated from other

cel | ul drofglawt ei ns and is meant to enconpass both purified and reconbi nant
pol ypeptides. In other enbodinents, the term"isolated or reconbi nant”
nmeans separated fromconstituents, cellular and otherw se, in which the
cell, tissue, polynucleotide, peptidel3polypeptide, protein, antibody or
fragnent (s) thereof, which are normally associated in nature. For exanpl e,
an isolated cell is a cell that is separated fromtissue or cells of

di ssim | ar phenotype or genotype. An isolated polynucleotide is separated

o,



WO 2011/ 123396PCT/ US2011/ 030212 nucleic acid, intends those having m ni mal
honol ogy while still naintaining desired structure or functionality. Unless
speci fi cavbyorigieBi9ed herein, it is contenpl ated that anyCpaliSgouaoBeeri de,
pol ypeptide or protein nentioned herein also includes equival ents thereof.
I n one aspect, an equivalent polynucleotide is one that hybridizes under
stringent condi i onDHAHED SFSCRUFEISEN SF THE NYENHIRN of ¢ ne

pol ynucl eoti de as described herein for use in the described nethods. In
anot herUnlssdefinghothgiyyisca pl techaisal addgicstifia prmg ereddicmin Aavpide yaent i de

i ntend ' | east .0 [ e (Y - t 75 %
or " ar P aRgbiaS bp MGy bRl AR or iy SR, B SR ER i R

al t er ndiciongh.y AHitnuceasde &Quéhceoproaidedhoadn yelpycsantel éatic 59w Yodatétidn. nity or

hi gher affinjty to a reference antjbody or antigen binding fragnent. In
anot herff‘&wh@?{_y fisehody a?cgaua@ﬁlﬁlstsrf@%&fr eewwﬁls?@ngse ﬁleﬁqﬁ@e%#l?f&}%g’mgﬁ the

ant i bodye@n @PHEIAL B By IRt IR ehiich, MO8 RY ARBI0d8 &BRELLE! Ve

ELI SA assay. I n another aspect”™ an equival ent intends at |east about 80 %
honol ogyatemnals eienmtovt desambkdal Alétenbricaleng pa@nt pubdisaticiyoued BSehharor

alternativel | east about 90 % or alternatjvely at.|eas out 95 % or
21 t or ndbiveryedenn iy EdREMFORAISLGERS] QBHEE porainds B Bt EBebant al 1y
equi val Qifisskiroth@ahé alveddr ¥inbYerftRlcl ReantedRE ARG RIRLRIBY viRQE ¥PRI de or
nucl ei c acid. Exanpl es of biologically equival ent pol ypeptides are provided
i n Tabliavant@hi ch i dentify conservative amino acid substitutions to the

preferred am no acid sequences. A polynucleotide or polynucleotide region
(or a pdieypagick o€ therprerehlyipepttiodevitlegipbey), uhkyd otfeaviseintzhted peneenioage (f or

exanpl e, 80% 85% 909% or. 95% . of "sequengce,identity” to anqther seguence
meane. CHEAIAGA BUSF GHULS, (ERBCIG cRRELET P15 BL o P ogt 0 RePas oy o t he
same i Ne&hmadrt MINA hehicWarcSLRME Mkeskill dhicatl GRERN. SifbbbRaRERGRRN oMl 0gy
or sequence identity can be determ ned u5|ng sof tware prograns known in the

art, fdrORRAMFela{deningeddrabprpry Manuek diediviont be sereesi Ausnbelat all ads. Bi ol ogy
(Ausub | . ds. 198 Suppl nt. 30, section,7.7.18 Table 7.7.1
brof or 4805 it Fistacol i ShorRRE SORR A sp RGNt in ErkSmo B8, 7 e

al i gnmeAcadyneig Padhs, 15.c. BNABT, MusPHgsoded alu | I99PRPEREL: & Bractidhl P@pidach (IR,

preferred prograns are BLASTN and BLASTP, using t he follomnn%%gefault
par anetfapss:at Gxiudilou sty BresyaMaalthersoniat plek1925hBRR;2: &t Praalcat Appraschicut of f =

60; =, 105 I X oa ; i pt i = : by =
i o SRS B e o R o PIBGAlCRE MR R R Gt ™
GenBankAGBS] Ceingl Bhnodof BaSniTesirigieich cditiSRu@daté (19F1)RIidetdbdtaleof t hese
rogra an. b nd t follow ng Internet addr - nebi..nlmnih
Sov?cgﬁ%@ﬁf@ﬁﬁ‘?i%%ﬁﬁﬁgﬁbéggaéﬁ%ﬂg¥%ﬁ%@dg§g%@ﬁﬁdﬁggﬁﬁ?fvcm%%%maeterhined by
i ncor pqtif&ridlﬁl&timﬁ&ﬁde@édﬂ_ (@?%f}@lc‘%é Aved tr o BzRbont H%n\%eéléd Higgins eds. (1984)

address:7/align.genone.|p/, 'l ast accessed on March 7, 201
2011/ 12B396ROIOTUSRUTbNE30@t 2mniobidmed 6gli8 amt Etidydent(IRly Press (19861 Pabalt y*

refers egyence .sim | arit et ween t ept.i des or n ucl eic
et d o SRS By SNl BBt FBUEER GBI TE oo cach
sequencgecidts & MEyinRBaRCbgnEthld SprilﬁgJH@ﬁb‘éEEa&frat@W)’EMakﬁ@é%-edWE@MﬁG@ﬁbSi tion
in the conpared sequence is occupi ed by the same base or am no acid, then

t he nolleenslersandxprsaon oy dlasmaaliantzdlsp dddyver onl Walkdgegdse €l 28f) honol ogy bet ween
sequen IS f Lion r chi ar. I i itions
ahar od 0y bePrbitiub@acte I RATRREwR! BINE T i TR PITERe shares
| ess t hagz&d%d danteds §1.996y Wakit eHm@tbovk by EkggtméidnmabMologent ity, with one
of the sequences of the present invention. "Honology" or "identity" or

" si m | aKjil hymeGa dadiSuiohi, @Tg. LA, i¥Rpdbet S iithea bt cAPARGUARPMbRAIIaMYBighdi z€
under stringent conditions.” "Hybridization" refers to a reaction in which
one or ngpdingsingasicremprerdsatierscvhicl arcoraed (¢orgsi(ex by aarethents pabPlor zed vi a
hydr og | .het ses, of. nucl £0f | si,dues. The hydrogen
bondingﬂ%§§g&@@ﬁ?ggﬁwgﬁgg%ﬁgéaﬁéfV%§%€5S§ﬁﬁﬁ§é%’ﬁ%%%gﬁﬁfﬁygﬁﬁ%?%g, or in
any ot hkrr€oele3eeosfeeidivelymBaNRis toBreundofodXaltiyigh asiHlivess dxpticislyr ands
formng a duplex structure, three or nore strands forming a nulti-stranded
conpl extated, diah gil gumierieal eyienaions ag rsegedediby Hie tamy e} ﬂg%lﬁ‘bﬁ t®Pct hese. A
hybri di zati on reaction may constitute a step in a nore extensive process,
such as the initiation of a PCR reaction, or the enzymatic cl eavage of a
pol ynucl eoti de by a ribozyme. Exanples of stringent hybridization

condi tions include: incubation tenperd®ures of about 25C to about 37C,
hybri di zati on buffer concentrations of about 6x SSC to about 10x SSC;
formam de concentrations of about 0%to about 25% and wash solutions from
about 4x SSC to about 8x SSC. Exanpl es of noderate hybridization conditions
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A "conposition" is intended to nean a conbi nati on of active agent and

anot her conpound or conposition, inert (for exanple, a detectable agent or
| abel ) orwacbiwve3sssuch as an adj uvant. A "pharnaceuti calPCTasp@aiosizon” i s
intended to include the conbination of an active agent with a carrier,

inert or active, mnaking the conposition suitable for, diagnostic or
t her apetidpistagdealthqugh fl?t&flwm Pyl statsd, that e rea@@ﬂférdﬁ%@g@ 3@3}11 eaccept abl e

carri ergerefyfx8hplarP aRWhaflduitBiings of&XEh Ric&RHbsm iRhCR{ Fi ers that my be used
in the conpositions of the iInvention. Pharnmaceutically acceptable carriers

i ncl udey | - al ym ] arate,.» | ecit bi.
prot ef ras e T HRIBAEH iR HEL A e MATh AW DL L EL By HEC A e S
phosphatfssnced ydessehe smtdxit cleady dictqpet @baivivn For badneple phe teral“agl yceri de

m xtures of saturated vegetable fatty acjds, water, salts or electrolytes,
such asl?%%p&%ﬁf% rigcly Sfaaﬁellér,ahai URARTP %r%@ﬁ %HB%‘BHS%@‘?TCB& assi um hydr ogen
phosphate, sodium chloride, zinc salts, colloidal silica, nmagnesium
trisilitueed g fhalprm seempisiep e ntendef (¢ Bsan Basdg compssitipreand methods

Pol et Nyliae gl Gl I HRA M CALROXYIREMGE! ehsGinaROIKASTYLALAR, Waxes.
pol yet hyl'ene- pol yoxypr opysl’ ene-bl ock pol yners, po ye?hy ene gl'ycol "and wool
fat. Suistdtl dfipbabnpogtidiscakl neahsdsestallane@ndesiadingethdr Blcnemisngtaan’ s

Phar maceuti.cal Sciences, Mck. Publ i shj ng Conpany, a standard. reference text
i n thi SSEOERES ﬁ%%}l_C%F%thﬁrC@F]@F]&BP%f%éfﬂf‘e’@feé'ég@}‘%% e recdmRY!Re i nt ended
for m of ;o adidy St&hilPBf theRfmdnds asteBhed ABLELWouIE ABSUCRRIe t18bé XddifmingdE UPS
and the |1 ke,” and consistent wth conventional pharmaceutical practices. A
" bi ol odramlheyisaetionvadggericitior mathodend pearagenitically adveptable\cemicrosudhresends
one or r f i sol.ated or r.econbipna pPQ eptide, .an isol ated. or
FeconbiMaRTon{ et RO daeseh hgey o Maebor dPeqeas: Sl e ghefiint

ant i bodyfere@Ban¥elck cf$n HANBIRr 1B8diERTRAA SIRGNANE&hodRESR: BF aAstering

"Admi ni stration” can be effected in one dose, continuously or

i nt er mthe eermpgpitians obghoumventns. doubasemerts tdefeeadrymach pethkgsdisansftionderatsm ni ng

t he nost eftil%cthi ye nmea and dosage of adm nistration are known to those of

S
skill i the"ar't >akd ‘w 't ln\yglrlt§/on\7\,i th the conposition used for therapy, the

pur pose, Qf. t.he, t herapy, the target cell being treated, and the subject

bor ho” o abip BT SR BN réefed PhTaRRo bt PaRr RS U BN AR IO B i ¢ 1

t he dosgrhevela ahdupathahihytRi dgaiebembain }’tog%el_t WRRHIYDIRANS kGdradd-

Sui t abl e dosage fornul ati ons and nmet hods of adm nistering the agents are
known iIPNAHbatghey, scRestg andgdr relgadenilderbaalilon acaveraresstin taeteebminesdndnd met hod
of _det er i Al RGal A0S oSHl 068 S oML S O SITISEEALE OGS, KDoua, 0
those of SKYPP4 1 he "art "ahd™ & & vary W the 8rrp85|’t|%n REET 0

t r eat mgRRtioddme didsapaBo&holhes péralofRNplaqgididisheal Thecalhlédus@ohrohicdi sease

stage of the subject being treated, and target cell or tissue. Non-limting
exanpl g8idgie qap i %Ctl@ﬂs-aalfﬁfﬂﬁng eamalpoprma the surdica of demplimplanis, S6ALS: nasal

adm ni SR gf seirfgj ﬁ{a.icpfénse@.nq“P%fooﬁxﬁJ)n g@b@@?ﬁ@r&i&ﬁn.mﬁgﬁ%e&%& he present

i nvention can m ni stered thera any suita route of
adm ni sirtifadialgointd dndvdthdr satgseal beplagppr ae aeedrst thaDidche Qurefodrasehateabiite wi | |

vary with ondi tion and. age of the recipient, and t di sease being
treat e&veﬁi}ﬁfipﬁocgﬁﬂékqwga et s %%C%S%fﬁ@h‘flpgﬁn% it to
achi evenfeoldind iBLIRAL and RalREL KNG < LARTEREN s RIpBbRRMA acti ©

applications, the effective anount w dep on the typ severity of

t he corwbbiedmmatuni sgtiensanidiofires alhan@aberlivat ingsinwioushiescasedi Nordosiincsuibj ect |
such as general. health, age, sex, bo wei gh and tol erance to.
e o S Bhsis B b t e T e oo e P B s 1 on,

i n somgiemiardi nents the effective anmount is the anount sufficient to result
in a protective response agai nst a pathogen. In other enbodi nents, the

ef fectipg t@r'?i?!"iﬂhigﬂingg?@oﬂl QAL in© ATRASE & kOchish ffife AR, SEGET i ent Lo
result 1n antibody generati on agal nst the antigen. In sone enbodi nents, the
ef f ect iNSAgnotemt matsixt(he eaampletas skaun mekigie 10 dirdt ey a paspingst ofrmirirdtyalon a

subj ect,.in need thereof. Wth respect to i munogenic conpositions, in sone
enbodidﬁ ‘'the effective anount will depend on the intended use, the
degree of inmmunogenicity of a particular antigenic WO

2011/ 123396PCT/ US2011/ 030212 conpound, and the heal t h/ responsi veness of the
subject's imMmune system in addition to the factors descri bed above. The
skilled artisan will be able to determ ne appropriate anounts dependi ng on
these and other factors. In the case-éf--an in vitro application, in sone
enbodi ments the effective anount will depend on the size and nature of the
application in question. It will also depend on the nature and sensitivity
of the in vitro target and the nethods in use. The skilled artisan will be
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conjugated to a carrier, wherein the carrier is a |liposone, a mcelle, or a
phar maceutical |y acceptabl e polyner. "Liposones"” are m croscopic vesicles
consi sti nyoabiicass®entric |ipid bilayers. Structurally, PPCpaseore3range in
si ze and shape fromlong tubes to spheres, with dinmensions froma few
hundred Angstrons to fractions, of a mll|inmeter. Vesicle-formng |lipids are
sel ect & DS ARhPEVECRY ﬁé@rqt?lgd1%@&3@@Mér{§mﬁpﬁpﬁ%ﬁlﬁpr P?léjp%ntkdﬁ%@ﬁw{) he final

conpl e&oa{é)%yé@&mmt@nmhg HOMGRAYRAS tHuk ARvof %ﬁebmc%tgﬁﬁerhmﬁfty fResierBl8
(ch bi pol e P

neut r al ol esterol) or bipolar and inclu phosphol 1 pi ds,” such as

phosphd?NdyIlekot¢ spect ey bighiophatthayier ganc! AvinAenitiBgexamples of DNABII
D D s 4o P s e P A PRI S bl hMnc e 28 b 220
di ol eoywkhosphatudybethpr BiiRe éﬁ&@!ﬁl&}hm Wal heasdvgQeaipeR wé@nh | ength in

the range of 14-22, and saturated or wwth one or nore double C=C bonds.

Exanpl d8clade PPSi(dentaalaisicessism Wo.o6d¢i4946%). BB I(Genbapl dssessionNme, or in
ol alog ; t e s '
corl a3 SOOI o BASRTELL o200 .

phosphas Adgs&toh and CapB M6entaynk ol ceedsidhi No.: Npsorgsasphat i dyl et hanol - ani ne,

phosphati dyl seri ne, phosphati dylinositol, sphingonyelin, cephalin,

car di ol ApiitegPhRambathétbe MOIRPL3/o1d8 ROPRIld B B30 Re@BY d,

cerebrosi des, distearoyl phosphati dyl et han- ol am ne_ ( DSPE) ,

di ol eoylaptesphrars Wyinedippiareeth¢iDOPE) Inteilpdiost basiarish ddigk alsp dyidchrdiareiblarDPPC) |

pal m tayl ol.e osphatid hol. | Q). o . .

ol m ¢ Y1 BIEE SR B SRt FRE ey bugity in £- coliare hima

di ol eoy(Gehbahatdsdiph NdraPONBRTN§and himD (POA6Y1.1) genes. Homologs for these

4- (N-mal ei m do- net hyl ) cycl ohexane- 1- car boxyl at e, (DOPE-mal ). Addi ti onal

non- phdSPeros fRUndgh OHIch PregnIsms; sl RCREHCS O CHROBEME tp Hicse petcationm pthe

liposoﬁﬁ%mﬁﬂﬁé&ﬂﬁmﬁ%ﬁﬁﬁﬂ“fﬁﬁé*ﬁ dodecyl am ne, hexadecyl am ne, i sopropyl
, am ne-

nyri st at triethano auryl sulfate, alkyl-aryl sulfate, acetyl

pal mt aL cerol .ricinpleate , he |, stereate anphoteric acrylic

ol yrrer o MSa b ol RO s R B Fah OSIRIET L EIERACS rAPRERIGRing P o

ment i onfdodfeviainoPRABye DODAG, aldMRaE ex IVFIARS abeS ferXFlAB( DRTEMAbinaRCHPA,
DPTAP, DSTAP, DC-Chol). Negatively charged Ji?ids i ncl ude phosphatidic acid
(PA), dipardprassin pRé splyaentidyiagt suaneicialipppajablyiremetigeimelabioPrReBit-y cer ol
and ( DRGuin %G ]%kggosphate that are able to formvesicles. Typically,

| i posones can be divided into three categories based on their overall size
and t he.pat.ure, .of t l.anel l.ar struct ur The.three, classifications, as
covel opedOny ¢ HSoRENRS BB Ay P S d s Bt h 3 2 PR B GhEBNRE e
Use i n gebelmegypiend dvisdiaé feth'E. ek eRieprokdsiare RAGvINd bihd DA jUmatiowesi cl es
(M.Vs), small uni-lanellar vesicles (SUVs) and Iar&e uni | amel | ar vesicl es

( LUVs) .Refafed profipyhavaibegi isplpteddien odher arctbercanisips hha canplets asjap agigr

adm ni [ j-n r it R ri ef@ 1A adni cel | e”
s an apoREePL e AOIOMRIERAN D Ll ) EEE Y B B et

t ypi cal Amitoelck @ the Hidpencia asotantmeoniallgravsilabic aggragate ThHctdenthahydr ophilic
"head" regjons_jn contact w th_surroundin | vent, sequesterin he

nydr optfBBIEE HaHU PROGFIRASPUNHS th Gy icaEe | @ 5 epriespq e 1BRE Nog i s
knowun a% a9l FRbeR0BSE HUnGRb ok Mol bV Rabull FRh@loredrRL s m cel | es
have the head groups at the center with the tails extendi ng out

(wat er -fieptiddsl comesp@intlmp to Mese éres fimanother argadsmocat healohndinpbibjmli@| eot i de,

pol ypepti de, antibody or conposition described herein to facilitate

ef fi ci efte tehah i‘svefaye htigeh€’ drasgeicegedteing? rdférs sauprotelidcorplepads on the surface
"pharnmaceutical l y acceptabl e pol yner"” refers to th roup, of conpounds

whi ch ﬁﬁe%h@hﬁf BeferEd Cpl dneies i suriRs) %gﬁﬁiaa@u%@glemm@a PHETIES It s
conte Map GRL LGP0 Oy pROPPINORS 1§, ONIP@2ROLNRER LG sibR
capabrghgégggtend?ﬁgg?he H§?$%$f$g of‘?ﬁe3gg?§ﬁ%g%ide Rﬁngeg gn m?n vitro.
Non- | i ni¢.i AGX8XERPpl)eOMMEL @ Hacnbahly AttpgbiondNogl Wit 16§09 hb), ywPildydpyr r ol i dones,

D R S LS EL s, PRSPl BT Py e
conj ugatRabdnk RcRBRLMRLEYP i BRby3ACKHept abl e pol ymer for adm nistration in
accordance with the nethods described herein. WD

2011/ 123396PCT/ US2011/ 030212 A "gene delivery vehicle" is defined as any

nol ecul e that can carry inserted polynucl eotides into a host cell. Exanples
of gene delivery vehicles are |iposom@b: mcelles bioconpatible polyners,

i ncl udi ng natural polyners and synthetic polyners; |ipoproteins;

pol ypepti des; pol ysaccharides; |ipopolysaccharides; artificial viral

envel opes; netal particles; and bacteria, or viruses, such as bacul ovirus,

oy . . e



WO 2011/ 123396PCT/ US2011/ 030212 "Pl asm ds" used in genetic engineering are
called "plasm d vectors". Many plasm ds are commercially available for such
uses. Thewgenm/mes3%e replicated is inserted into copi espofi/iz2qhaserizl

contai ning genes that make cells resistant to particular antibiotics and a

mul tipl clon!ng Sit |inker),. which is a short region
cont ai Mg vererort ﬁﬁ%ts ﬁn%qée%?qrégqm%q&e% bapicrs thaf PGS PHBY easy
i nsert 'cﬁffer@flt RN £ AYRE AL, FoBdxabiPleS eéﬂﬁ?etch% cAATREONTBAP 5111H§§s of1aR) @asm ds

is to make |arge anounts of proteins. In this case, résearchers grow
bact er |daffct@ntt stiarisrd [eeplopkifisdnfiearbes havg bteblmsgbtw anfl hiant a1 BEA. gedust as t he

bacter|unt uces proteins to antibjotic.re sistance, it,ca

'S0 bRuce SraBues mapisS ShiElirirt SsRmp ki@ S kT LRES inedidec

gene. Ettmwzo 36GNERP, ROSLE2NCOMDIHEE, RBSH, PREJVIDL.Ng a gene or the pr Ot ein
it then codes for. A’ yeast artificial chronosone” or "YAC' refers to a
vect or ug@doki®l SNAPEnAIOEn NGy 45 AU BRLEd DAIOIROmMINAR rdHaditmand up to 3000
kb). It is an artificially Constructed chronosone and contains the

t el omerprequceeabrodmr i ¢, and replication origin sequences needed for
replication and preservation in yeast cells. Built using an initial

circul at‘Inhibaarg drevtiteyg @rbecdkinpedawz’ecbibfilnu mtengis tiesproplefla@iv oenizyaEsaiic and
t hen Ilgase can adddg‘seq @QC or gene nterest within the | i near

mol ecul B0 prathgsEuepre psxanlgof g@ﬁ&ﬁlgégwawrt e biglionisys
YACs, ghg@ngﬂpgﬁ&egntegratlng pl asm d), and YEps (yeast episonmal plasmd),
are extrenely eful as one can get eukaryotic protein products with
posttr cells,
Povever ARl 3L, G P Agerf Sl GRELE Kk P PRERUER LB, ERbfs
ch|nernﬁaﬁﬁhﬁ@N&fﬂPpMypﬂﬁMevaﬂnmﬂHFnsadﬁbnﬂ&d[&ﬁ&@rakcbﬁhkmamwmy produced
virus or V|r§ rtlcle that conprises_a poly UC|%$tld?E%§ f del i vered
into a AERHI étlcr Mg ilt $r8 DS 3NANG AT Mexe of 4 ehegrical ot hiolegdcal maepiead Bt vi r al
VeCt Or S il Uﬁ?FEﬁH Vitfehy ¥RA! 0 or AURRRUIINA HEGLRALSuciAEPRARSSOC at ed
virus vect VI rus vectors and the like. Infectious tobacco nosaic
Vi rus (c'BMd)mtngﬁmd-wwgtmnts)ns;a:m 1biet1mmdddhmtsrrﬁnm &epunr daseprudgesi hxamptes loive

P5a00) “Brbafi. B TR T T SRBaE R bR S et o
such ascBem bﬂ‘]HPFQI)%?ﬁaIIVmBM%IQ@ﬁﬁH a¥ 9@1@%&@@&1 ShrsificShati doHpeRas@diryect or s,

have al so been devel oped for use in gene therapy and i mmunot herapy. See,
Schl es iindBYA Rirdinge @mﬂl)(PPQQ@E)S sQelr as P@@iﬂ@ fr agmmte@ﬁltbﬁ thageargpetd 39hdHy ivi ng et

al . 827 ects ransfer
i ot aaNhRling B Eanapbfres BE faiRdus [P REEL S IERT oPEPE IARRY Rlbdr?

pol y nuglot@tucdeti¢anp otk Bghek bﬁpcslszﬁttoqwnﬂaé c@EARINE betit @alidtortdieD Al struafugesa
therapeutlc gene. use erein, "retroviral mediated gene transfer" or

"1 et r ovih#tgompegrs éﬁ%ﬂqn@mﬂg cAr pmall makeculoathet inbikHs Hy banding efay Bk © a he
D01 3 KA el FN oA B oS B MO RRERERI DR LA, b prove, o

t he vi riks meinbegroog: bihdingehdleauds. i/t gr-akiy mglyintte;legﬁh:ﬁ mfﬁemdstatpdlj?tﬁtctmﬁtle cel |
genome. The virus. can enter. th ost ceII its nor ani sm of

i nf ect i (BH CORLABE 2SE-VPEHIEHRh ANA00P 3Bt ﬁeawar«tﬁ% ERECR A SEaRs
surfaceg,pggptor or ligand to enter the cell. As used herein, retroviral
vector refers to a viral particle capable of introducing exogenous nucleic
acid ingae, g i’ r i

Ret rout uggi PG BG RS ek d bl enthd BbrhadiEn et BRERER TN oot ver
once thmewnmuswhmhebé§naqmﬁhwﬂnmbeﬂﬁ%@um&lﬂev&nsembbmn&nmtbedoqﬂmdhmme DNA

formwhi ch integr 0 th genom c. DNA of the infected cell. The

i nt egr at e M%?@S@S b ek tgﬂﬁtla%tyrftfgn 2 bascgdpabaud 1 1P In8 transfer is
medi at eﬂteﬂbﬁﬂ@el?ﬂ%nﬂ’ W Rk 3‘6@&%% aboi¥ b b@s%s%h denRyhdidel Iy(ﬂbfq}l af ut 4 bases to
adeno- associ at virus (AAV), a vector con ruct refers to
poIynucbewtHh@chMp&usmhqmaheﬂyhaﬁmxgeadherérmﬁhnt8Uhéteoinamd a
transgene. Adenoviruses (Ads) are a relatively well characterized,
hOanenﬂMﬂﬂgmﬁdﬁHﬁMxmhqmﬁﬁﬁnhUﬂEhUBFMQb@HE@”5ﬁmﬁﬁ@ﬁ&m&&ﬁpe@ﬁR$tmng.,

| nt er nat i onal ation No. WD 95/27071. o n uire

i nt egr SONHN ‘ﬁ‘ﬁlﬁlbﬂ‘tuﬁél twa ing Ot or glisterird Dlﬁéc%%tuﬁ%sﬂ:t ga na@for éﬁ?l@@@t Wik,
particularly those that reduce the potential for reconbination and
generation of wld-type virus, have al so been constructed. See,

I nt ernational PCT Application Nos. W335/ 00655 and WD 95/11984. W d-type
AAV has high infectivity and specificity integrating into the host cell's
genone. See, Hernonat & Miuzyczka (1984) Proc. Natl. Acad. Sci. USA

81 6466- 6470 and Lebkomskl et al . (1988) Nbl CeII BIO| 8: 3988- 3996.
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herein to the cell or cell population can be done by the non-limting
techni que of protein transfection, alternatively culturing conditions that
can enharnwe 20hie12839pr essi on and/ or pronote the activity eCTiuseoipros2et ns of
this invention are other non-limting techniques. As used herein, the terns
"anti bo " "antibodies” and i mmunogl obulin” includes.whole antibodies and
any anttﬁ%w%i FHTRIeT PARRhE ML, g}cgrglﬁéra@ﬁﬂgpﬁ o FigF A imeTyHlseoneHE T8 m

"anti bagyA diRGhydeSaR0¥r MEAHE! B BE bREGY:EA 8 GOMERL MG MPIEL BlRiidat
conprises at least a portion of an i nogl obul i n nol ecul e. The terns

"ant i bathyains'aashdyodindgguraied " i nunogl obul i n" al so i ncl ude i mmunogl obul i ns
of any isotype, fragnents of antibodies which retain specific binding to
ant i gem “subjdctitofitdagnosit onatathiem ks adetl o afralimaFalrh,ask(bh@al, bva hewbw., dsFv,
Fd fra nenﬁs, dAh, VH, VL, VhH and V-NAR dommi ns; m nibodi.es, .di abodies,

t ri abodh ¥sunER FpalyisuBicala daghpss BodTRReNATErSIHaRs FuPEechiiPS gt ¥agment s
formed Jfm Ao D ahex bR Rishs2RA AL sh A0RE, hid, ahifthillEXaamRkasicRhs such
include, but are’not imted to a conplenentarity determ ning regi on (CDR)
of a helbwgy, leporids ghuch eheabhitgdivastbiélgapait mindisngndopats.i on t hereof, a heavy
chain or light chain variable region, a heavy chain or |ight chain constant
r egi on, Tle thmanmoeik’, (pdgtideegiddipolypeptadyy apouded dmetchengeably aatl ih @it one
portioq%of a bi ndi ng. protein, cgigeric antibgdLes,.huna i zed anti bodi es,

si ngl e-ERRcH SSATS B SECRY, 2 SHPIE P6 AV O PN 8IS LY hHRING a5l SeHMBARFWen- bi ndi ng
por ti onugf, @Brﬁﬂﬁh@&ﬂﬂaﬁ@dTﬁe@Q&mﬂ@hﬁQQ@Mh&E@B?R&nkﬁﬁ%n&éﬁh%ﬁb@wfeg'OPS of
t he heavy §nd Irght chains of the 1 mmnogl obulin 'nolecule contain a binding
domai n dnftaidimentathastutsimwinody Enlirket] ibyether Phedsc o.gs estat, cthegictmsA pfottiner
ant i bodi es . (Abs diate the binding of. the i nogl obulin to host

s suadeP b MR Rt fcast i mipodainans s g ot Bed o8 Hop KT

ant i - Hhundiek bf sMRoReids WHicexayBbBpridetf fb&ird’ @ oPpdPRIaes k@fudhcOrAP@ey cl onal

anti body that binds and/or has an affinity to a particular protein. For
exanpl éereig e teqnHRrminefagids reforsdn cuharinebsl andar upnaters! ersynistie pRINer ot ej n.

The specific ti body may.  hav finity.or.bind to.proteins other than the
or ot of el ez G Y e bAdl Pl s, P! ST (f cal y
raiseddﬁ@aﬂ@ﬁﬁmﬁhg | HF protein, may also bind other proteins that are

rel ated either through sequence honol ogy or through structure honol ogy. The
ant i bodi e@-t%ﬂnﬁ%owegﬁﬂ@’ﬂﬁﬂendm']@c{%{ @030, orBHctlaSREGiaf icast(tBe 95,.0rbi speci fic
anti bodi es), and anti body fragnments, so long as they exhibit the desired

bi ol ogiattaimatigelywt tegst 28ner 4 detisetye 2a ik -lsemingbminedicids onpligypateely ball el a

bi ol ogi cal source, e.q. rine,.. rat..sheep. and,.canine.. used herein,
ronoo SRPt fisagnds s f GoukBier SR B ALRS gt STRREAE a1 1y
honogenpdyspads wheldyop@psd ahinoncidvasarioapiabo.ant sdeadpas, tae erhiiglehys peci fi c,
as each _nonocl onal antibody is directed against a single determ nant on the
ant i gerf--termanah A0 iapden asddsfopm ghergarleydemumpius2011/ 030212 may be detectably

| abel ed, e.g., with a radi oi sotope, an enzynme which generates a detectable
pr oductThedemmisipobaoelrotign’ondi aligamdleptds”| drk used Thierchan geoblyi and refaytope f ur t her

conj ugated to ot her ieties. such as . ers .of specific hinding.pairs,
g OBt RRSLPTGr oSBT AR e URE P e B AR S MR R T e
The antdrhagiogstheryf. abSonigeddidsNchnt va agPihret-SividaOibhal stri€ikidindgnayput not
limted to, polystyrene plates or beads, and the |ike. Mnocl onal

ant i bodicEOHAYY hEaclendmavadr yuakiyyhy b @Y neen Aperlieytieg cvamnditsifnant DNA

net hod i-n t r{. i i (o i inthe
|ab0ra§§%§9¥ggﬁ]ShgE?%g%g%ﬁ%b¥§%52g§?§3%§§%f%hﬁ@%ﬂ%ﬁ?§ﬁ%§%8€§%g%%%gg
Eon_— Sntdxbﬁﬂyrlltp);mﬁuteésa@ecaammmm, trmfmlRNAarimseinarﬁNgA? R[[\yamiphqumeé,
o GRATA o PRy A R uEh oL PO SRt e Kl g
ant | bOdbRR dridfl Yllfichit, WoldiQ RNATUAS s0uchWTRNAEXL LR JrB0 Al GeRRrO A

interest, an eni ng of anti body play I'itbraries 1n cells, phage, or
si mi | arpodysickentde daneconmrive Mudfend ramtcobdaty Suchsis nsttylited vidigotides amt ended t o

Bttt R e s A
may i NQeEste o RfEQs@htly b Pe8ubliebti ®RNCIadqiRN O BRI GRIIB tdthe
i mrunogl obul i n sequences (e.g., nmutations introduced by random or

site-specific nutagenesis in vitro or by somatic nutation in vivo).

However, the term "human anti body" as used herein, is not intended to

i ncl ude anti bodies in which CDR sequeB&es derived fromthe germine of

anot her mammal i an speci es, such as a nouse, have been grafted onto hunan
framewor k sequences. Thus, as used herein, the term "human anti body" refers
to an anti body in which substantially every part of the protein (e.g., CDR,



even at |east 96% 97% 98% or 99% identical in amno acid sequence to the
am no aci d sequence encoded by the germine i mmunogl obulin gene. Typically,
a hurman awOi2body3zderi ved from a particul ar human germ i reTASQUaNsER1M | |

di splay no nore than 10 am no acid differences fromthe am no acid sequence

encoded by the human germ i ne i munogl o uli rtain_cases, the
human aiﬂieifBBiﬁg by auElsPUde cRARFERS elucgﬁogg%w lii-‘of“ﬁtE?rem?iiigﬁg afeters 2 or
1 amin o"l’ﬁhéhﬂhfyﬁ esrlarr&seoj &915[\§ah§n @v”i‘hrhoia@éii Hﬁ&ﬁ%ﬁ@&@&%ﬂso@ﬁe&%

gern i ne 1 mmunogl obul i n "gene. human non anti body" refers to
antibodmeEd@ﬂmpMa¢BmgkaMeanMQObﬁmH$n@nbgemh@wnwiqwmﬁﬁdhrhauemhanyable and

const ant erive ne i mmunogl obyl i ences. The
Corm arsyoRhanas HEL s FRidRR i RSl ret PRt e OB g e oo

ant i bodb@s ad Bacdh@TEWb b@ﬁpﬁﬁ{eﬁtaﬂy sihBIe-str@h d8d foREORRIWIAA pridibRE t@ﬂfak@@ﬁiy as
used herein, includes all human anti bodi es that are prepared, expressed
createdh@ﬁmﬂé%mﬁﬂéédﬁ¥nreconbinant means, such as antibodies isolated from
an animal (e.g., a nouse) that is transgenic or transchronosonal for human
innunog%pbbhthQEheSC@ﬁpaw&ybaMdmﬁhmpquaaeﬁﬂnmemewwﬁﬁqb%wwhdmmh%ﬁﬁnsoIated
fronia C tran ress ibod . e.49., from

tr anst aotins ChrinrbBaTae To8insd 56 P Gha DTt ot SRl nunan

ant i body RINAT Bk, t@ﬁ&nﬁ%dlﬁﬁ@le@ﬁd@ﬁ&lﬁ@ﬂ&d is 8 arpﬁﬁe&réai epR& M Rlofiasol at ed
by any ot her nmeans that involve splicing of human i nmunogl obul in gene

sequendwiynuglegtidremolres &é}@eﬁi@@betlceihmmse@@m eparie lnnlrtantoahtaibb@a i®g have

variable ang wD 2011/ 2%396PCT/U82 039 coFstap Qns derived from
om ULCT NAvVINGg d CCIl CGSSIH unit Use Or dioinformatics 1011 suc as
human ge rne’i uences n cer |nen S, however,

such reﬁ@ﬁhmﬂaghoﬁmm&mdanhmh@gmeacﬁﬁg,be subjected to |n vitro mutagenesis
(or, when an animal transgenic for human I g sequences is used, in vivo

somat i CTHEUERYEREIRIT) oA Ecdhibifiadtn8s a4 MerRe With &pUans asclelc atiig, ch and VL
regi ons of the reconbinant antibodi es are sequences that, while derived

f rom arfdNAairaihed, rtefﬁrhtmnnlegéﬁmqpnretediﬁrcmdthﬁt 4, rmctrmly tat yeal | y
exi st w thi n anti d erniin torre i Met hods to
ki ng etaRbin g rH T Sl B e PR TS SR 4P Grah g s B e
ant i bodiigsatad &r Resrhbiaghtesiclohasad ik gRhn@ab dndre@niuctheidid ﬂ@%ﬁ&ntb ahchaeen
constructed, typically b¥ genetic engi neering, from antibody variabl e and
const arotp Hyradly ogeHEse peitadyriy arbwapldmet bafougd de theqratusal st dTheteenn, t he

term hmé@qgj aEEEEMGm <§ rebél’j%@h%tﬁﬁcéé %Wﬂhésrhnd p%tgﬁﬁ Ha? ard

human/ n uman chi neric an ins’a m ni nal guence derived
froninomﬁmemﬁnnmﬁhaugﬂohnpnmﬂn§mKhshEamnsmnaanmmshuﬁqmwﬁmdammt|bodies are

human i nmu | obu] i ns ent anti body) in whi esi dues fro
vari abirscqné"@g%m PBJfYPFIPi eﬁeﬁi Stiren%m%ﬂdém?%i é%e&nbiwfaé@i %rdsgomblarﬁtani?arﬁi abl e

regi on b, il Honh LR ALSRECdefif]at Qﬁd‘%eﬁv%é *?&Qz)ﬁch%h@&llaﬁssweuﬁcﬁ dchotigE abbi t,
or non-hunman primate having the desired Specificity, aff |n|ty and capacrty

Humani zredtlémippbf@dptw p@yelmcanrpbods}eorrf%nmm&s) thhaof, arhechhat nbowally dseodidied

reci pient anti or.in th onQr._ an i zed ant.i body can
opt | ond rgiE Ji caipiesh o Saf i Fol PRGN sonird ARG WOaIY R const ant
regi on di&ehilartphieh&ipd o ddaatypel Aa 1§Ulzﬁfédlpb1 el Rhbdparatc @A thwsramdant i body
cont ai ni ng one or nore am no acids in r amewor k region, a const ant regi on

or a CDRntgyms nheloetidss avithswibish ittlsitl@r@laiiiytaﬁsw%%rme@pl@hm Pigagurbsi t i oned
am no }%‘ fl'»oMlQ dea%hés'ﬁrﬁ{% gi%dl%%%}’e As”is %grga%r%lto th'&‘éé*@f‘%%ﬁﬁlt% Libodles are

expect 0 produ are ost’, as conpared
to a nantlikpsdcaathg@igiwitotte, t;iapn@eagelypmﬂdapptymeﬂ hﬁtlmﬂjﬁd’tlf?@dleﬁf(é) bodi es

may have conservative am no acid substitutions which have substantially no
ef f ect tBercalndpgait EﬁqHHP nioBHoRt teetistiigiish didyom i datusHly, ocormEIg coRRRPaTt.

substitutions grou gs i ncl ude: gl yci ne-al ani ne, valine-| euci ne-i sol euci ne,
pheny! dt &rip heinfprredivitbout|eppli¢iercaxtajioni and unbﬂsantihnwe@mqméed sﬂezrt wrh@tl hlreeo ni ne
and asp e t t onal
antibo&%&%gfﬁymgkﬁraghggj%§§§p%§%%?%D 4§% o] am%#egégg %gﬁodies

that are adgsloyied |y ¢quivadiérdt be siehtis Bri@rlell withitethe sddiR)olaliie meﬁnoﬁ UAeu@ﬁ
innunoqﬁcbulin nmol ecul es secreted against a specific antigen, each

r ecogniereigy the rms Srodogica savigplent timegmarrlieels@ep@nmsemwo\gelzlz As used
her ei n,«, t t i f ody or
2 1 agn o RLR B RAHKIEAREL KA KEnec BB, Aoy, HienicnE Rk PR &

chem cally nodified by al kyl ation, pegylation acyl ation, ester formation
or amide formation or the like, e.g.;24er linking the antibody to a second
nol ecul e. This includes, but is not limted to, pegylated antibodi es,
cysteine pegylated anti bodi es, and variants thereof. As used herein, the
terni Iabel |ntends a directly or |nd|rectly detectable conpound or

o " " T 1 Y o M



radi oactive agent, a targeting agent, a human anti body, a humani zed
anti body, a chineric anti body, a synthetic antibody, a sem synthetic
ant i body,wonoa/1B396i speci fic anti body. Exanpl es of suit blrassténoseszent
| abel s include, but are not |limted to, fluorescein, rhodam ne,

tetranet [ r hodam n eosi n, t hr counmarin, ounarins,
pyr ene, UEISIGRS énta?@éhoseéﬁwn@éﬂélmﬂﬁm%qgwﬁ 1 Iéa@@aﬁ%g %ﬁ SEFRTUCHE Texas
Red. O peinSidhimab! @n@e@t SRl A8 S AL hARRE ttllpsétnaﬁ%tatta thiaugl and, Richard P.

(1996) Handbook of Fl uorescent” Probes and Research Chem cals (6th ed.). In
anot herpohgpelebiidg, melytobpttdeex@ecvttsml raetmﬂoncdsheframcatlsoaneiudezse?dlut\@leﬁlwhd:moFatle

covalent attachnment.to a conp esent rface of
Che-celtinegeoeet. a8 gauiytnl nelyelfaffie SHRARE haPEr et fefése® oot

gr oups,thé ﬁ@lk/ﬂ@ﬂlétﬁbde REtomplenhof th&hbI§Hudl&tide 29 HBCHBYRRGELR fBF G&AA thedM NO
groups, hal oacet groups, nal ei mdes, succinimdyl esters, and sulfonyl

hal i deglesegiied gnethgsisc in mﬁ%éls@%@dl qq@watetrla@mtlbpﬁlé of prfiges binsting peliedptide a
second h h ng Q f ent
P e R T R
the marlkse 80 04, ctrtwateﬁaaoﬂgl at &bﬁI&s% @gBinativelizakagt 90I%, @aﬂtbﬁlauc@;mfl se all
of the life qu%ﬁéns except nonera. They can be easily distinguished

t hr ougHeast R rbplakalty suhigheidfiaigsto %otﬁfqtarrca anBP%fht%ranfl&?fg‘?mdlaaérag%ﬂt dis are
eukary o] dlsF: Tl ctures
By o D L B ™ HRUARE DoAY B e

nmenbr arkeadio tingmshtrtacts lantaganmﬂdhea porope&itive ELUﬂSAsassasrpén: afidthad alspedt,exm ted, the

term"host” inc es a eukaryotic host, in udl for e, yeast,

hi gher Sgi&Atent t“FFs‘g&t‘t lgprya % Gamelgyor tﬁﬂ]@t%%i&g% It o

eukar yqdsiog &%1‘!6%1219%19%% feRistl a'B@ﬁtng)e%sbIrﬂléﬂlatlel?{r a't‘ RastRBHE 956“/ Ml’teﬁ?&twé@t
avian, reptilian and human. "Prokaryotic cel t hat usual fy ack a nucl eus

or any %thecraseninmarleghotiddntdy gadexhibiss substaniiadlydiquivdkedt bu@tqglctat\@ctd/mta’ao ns,
bact eri d archaea. addjtion to chr can aIso
cont a1 iR TREDH ARBPE er ek B BTR s e s BaGRERlRT Bactor:
cel |'s goeypéplidesei@plovide@ g iThile DRenish #en@fy RAscrM R laniThd &M QMkiitRdné RPOUL
1-21.tmin dianmeter and 10 iimlong). Prokaryotic cells feature three ngjor
shapes:the pgferedpatino spReequeases. and spiral . I nstead of going through
el aborate replication processes |ike eukaryotes, bacterial cells divide by
bi nary A& pebfhmieot@cmpbbfslutln@tﬁdﬂregibm(ompolylpﬂptitlt: o padspaptidBaggidn) hevingeat eri a,

D015 155 BRse e ORss LD Gnae e daPe ohEe. g PP rsguenge degtity” i anpther

pol ype&bq@b@ce Ricah£ihh, %elaaﬁ%@gnmt ptin€dtc ©PBARE (6r A6 REIHORESe thokbMB ihas
been isolated froma natur bi ol ogi cal source, and which can specifically

bi nd t compasng fgdworseewpeesr , Thermligamentanrahe perqen¢ Bpmolpgyiog seflueeRgeBiLy ( TCR) |
t th
e S B8 T SUTE 0L 950 A0 AL ey LEL e RTBLERHLER, M

of an a@ltrtd@@ﬁwbddmm\/mlawlar Biopegi (Ausutal a@hlngds ne$Bripprniche3’o, @é@fo@Cti on of
an antigen with the variable regions of immunoglobulin heavy and I|i

chai ns.” Ahdi Oy L adt PgdaraBlyndefaplt ﬁaryn@t%wreuuﬁe foy aligmeny, mrf:%rrefthe skl Il ed

artisa g [ cleic

acids,q¥g%%$n§&g%%ﬁ§?lpf%gen??%opo ggbﬁgﬁfdhg&ﬁH lﬁ.lsggﬁgﬁﬂ ?ﬁ%@ have

t he potaeaBLASTNamacBLASTRNu s thgémilovﬂ‘ ihg dsfult pednetds: Sametie todef-ustbintard;

under stand that nucleic acids.encodin rotein 6E h&ﬁ tential to act

oo o Gty TG tb Guelr T PO Swedan! S i gt O v, B Elofs

furt hersoupgdedetansk bhat HRTY SGeIIeE; a5RatAQls & hél- Féﬁ%&zﬁ’n feddBahR D@MB@# ecul es,

but can also include partial mplecules. The term "antigenic" is an

ad j ect iVRABJ -8 erfgamBapk KﬁDSetImS@élohavlsmgsstf’h@elpﬁo%hmda®s+ BIR. dpctars pfgen. The
enconpasses. su mminogens, as

ool | oo T BETE RS TR A Rl STt ot S LR et L AR or  aner gy,

. e, HBINST. Nqueeti @iy ant pgesi 1deau@meerhweﬂﬁm@d BY; ek por age that

IS dlfferent fromthat of the corresponding mnld-type antlgen tered

ant i geriBtocystal® (raaidabiigatghaa eddressy/alige gammaii, lagepesgsedandMpisti7ude, but
are not(} mted to, antigenic peptides that are differentially nodified
duri ng ‘or after transl ation, e.g., by phosphorylation, glycosylation,
cross-1linking, acylation, proteolytic cl eavage, |inkage to an anti body

nmol ecul e, menbrane nol ecul e or other |igand. (Ferguson et al. (1988) Ann
Rev. Biochem 57:285-320). A syntheti-@5or altered antigen of the invention
is intended to bind to the same TCR as the natural epitope. A
"self-antigen" also referred to herein as a native or wild-type antigen is
an antlgenlc peptlde that i nduces little or no |nnune ‘response |n t he

o v o v o M = o o o - r T



WO 2011/ 123396PCT/ US2011/ 030212 and have been shown to function in antigen
presentation to CDB8+ T cells. Cass | nolecules include HLA-A, B, and Cin
humans. Gva2e11112336iC nol ecul es al so i ncl ude nenbrane hetreras2omoB@1Pr ot ei ns
consi sting of noncoval ently associated a and [3 chains. Cass Il MIC

mol ecul gs are known.to. function in, + T cells and, . in humans, include
HLA- DP, ﬁwlogﬁdomdeth aorprsglﬁléqr%d%ﬁmeﬁgw,e sy B%We%ﬁmgmtsdsﬁs and
I gands, ¢RRyv&AMRb %ﬁcl\éﬁc?a'&id“ﬂi@e@%@cﬂ&%lo% Ao fAnlid Ry diRSRIngf SKill in

the art are famliar with the serotypes and genotypes of the HCA. See:
bi mas. dosttionmi bachoedenice bhrhrmodybbadlignad togfuf pastenitconipansory Wagea Rammensee

H G, Bachmanp J., and Stevanovic S. Li gands and .Pept.i.d tifs (1997)
ChapnarP o IRAT e Bimpaitd o Reih Pattureey e e QimingBo Redet | onary
(1999) nlbisaes AhbaIBIEoRGt4RA pdSifion. TRGIckRE B hambi@§ behi &8 8B{UcNBes TR | X", as
used herein, intends a nolecule or nol ecul es which can present antigen in

such a fwastiontd tha menbesof gutrhergrordenisdegeys pysidors-shaiefl byikg sparcncsseptior on

t he surf - ] . . An t - entl I a .t he surface
of “an antiguRl B ebafifohgi e aBER ChRRERLM FER SR I MRl Aec %or
can be legs thdie2 o tidendty, avithyonk b€ tHeGeg@dncexofahe pres@lt itk cgtipport such as a bead
or a plate. An exanple of a synthetic antigen-presenting matrix is purified
MHC cl a%omowgyegﬁha@mﬁfml ‘QiRithrit Y Edr IR LRIIOR hibleibHbiH InBEG QT thauch
purified MHC class | nol ecules, purified MHC Class Il nol ecules, or

f unct i dwhridpe vndanyingsarwaflitioas.t ached to a solid support. The term "antigen
presenting cells (APC)" refers to a class of cells capable of presenting
one or "hybedaationgenrs to attaactioorimwidchanmei og emrivbid yousipiteies reacogriomabl e by

specific effectar cells of .the i ng syste and t hereby i ndycing an

o T oot 9B AR ith S edent Boiad b STt Hieds gl rocliR G BRQ R ng

pr esenty. hyWddes bBBdHg naReR c@ibyCWlhatson TRk IMasCRRaRt ¢1dkstBhesfNhy NG idNt | gens
on their cell surface for T-cell recognition, only professional APCs have

t he capagiother seugneswneeiligmpangend hi gompleafmayc¢asmirisa iy ftrangy domung her to
activatge T-cells far cytotoxic T- hocyt CIL), responses. . APCs can be
"ot act GRbrateires Mt B e TR Bl SRR Rl & o

ot her mybaaIRStran@tdtnal bymbmatisd bMNBe ASWblidRhii6n reatitdh @8y Patstifutesd MHC
class | nol ecul es conpl exed to [32-m croglobulin. The term"dendritic cells
(DCs) " StefiBpagnerg cxteasiye prascysopishas isintirlion phhBLBgredionyordhefnzymagiel | types

found i i . L, d: on-1ynphoid tissues (Steinman (1991)
Ann Re&&m?W%%%gﬁ&Mgﬂ%¥%¥§gEg%qﬁgﬁg??tic cells constitute the nost potent
and preferred of m | Lan. APCs. A.subse if not.all. of DCs.are derived

Fr o baranirte S TSR AATE re bR ue melBhisl ron B RS he

per i phexsaC tbhoad 3anc iIBpHSRALE bUTer cafcenFaldrs/of abanFRIIHAN® abeed 10& SBC;WO
2011/ 123396PCT/ US2011/ 030212 tegninall Qifferentiated mature cells., Wile
DCs carfopeargide coeeeniraténisiah abeuids to abeal2 Hosadswashisghutiney frpmeabari3e3SC For
exanpl td i £t I, atd g . #Eﬁn' { i.s..not found in
dendriﬁ?gg%gﬁﬁgkgakﬁﬁgggéBféggggﬂgbmggggﬁﬁféﬁl evgﬁgﬂ%ﬁgﬁgﬁgggPes by

nonocy ttemperdaecsf dabextal@pC eo diers FATM tefffeatonceft2Z0n} of avounOk SSCab lab&it k.
83:462. so, mature dendritic cells are not phagocytic, whereas the
mnocyt%{é;é?@wémf‘% ﬁ%‘?cﬁmﬁﬁ&ﬁléé’;%?‘&&t e rbeut ! e g Wik syt ol ARotes
endocy tege b f 1,865 NEuANAbF figh S BRGNAALRTE: inhALCKESSuiBAIVI | DY means
of phagocytosi s, er eas uti i ze ﬁac opi nocytosis. Thus, DCs generally
engul f teapgoetuods & abowtl I58€ te hbait ORAY bubisocyrtcestr{ti®ae of drougxaSpldo @omrier and

Schm d,, (2003),. Nature 433:37-44. | en s _that re

endocyit LaTe: bkt sdgprai o ehel Bre bR Rt e a1 the
si gnal sibBeCBSSIC . f:08Sd, Glelondelivaddrl BNocRBAIL BBHillf&fdH infibaliSk me§ o LeVi ne
and Chain, (1992) ONAS 89(17):8342. The term "antigen presenting cel

recr ui tirent thiggtes te24 beurs, ARt .6 pumoneweshingitenss and washudeubstom times ast |,

whol e cel | s, as . 0 I . r i
antigeﬁ%BF%%gh?¥%%&%§ﬁ?§$§§§%ﬁ%%ggg%’ ?%?ﬁ%gﬁgggé%ﬂﬁg%gdﬁ%ﬂgh§&#§@€%$s

i ncl udesqubhRats @ESSEUEh@PShérHufel eykdnis ¢hn(belefploy@danul ocyt e macr ophage
colony stinulating factor (GWCSF), Sepragel and nmacrophage inflamrmatory
protein 3 alpha (MP3a). These are available from | munex, Schering-Pl ough
and R&D Systens (M nneapolis, Mnn.). They also can be reconbinantly
produced using the nethods disclosed in Current Protocols In Ml ecular

Bi ol ogy (F. M Ausubel et al., eds. (1987)). Peptides, proteins and
conpounds havi ng the sane bi ol ogi cal -3etivity as the above-noted factors
are included within the scope of this invention. The term"i mune effector
cells" refers to cells capable of binding an antigen and which nedi ate an

i mmune response. These cells include, but are not limted to, T cells, B

. o o .. . P~ O\



WO 2011/ 123396PCT/ US2011/ 030212 both recognition of the antigen: VHC conpl ex
and the sinultaneous delivery of a costinulatory signal by a professional
APC i n orwenrotioi2gsvel i ferate and differentiate into anti gemAsp&aiosiae2 ar ned
effector T cells. Activated T cells can then activate specific B cells

t hrough i nol ogi.cal syngpses by providing a co-stipul.ation sign

Act i VAt BerrS “Ssed et ey ta}(l&?omegesahfw&x@wmcgégéwr? Bt £ ¢
ant | ge oA QAR e fdleR o3 Qvifith AE 4Ry RN AGELInIQAREDARD!

mechani sne. This occurs enantigens are capable of binding tothe B cel
r ecept dranslattdpntogepiidey, polgrepsitiesot protams. slif reglolyrnuchmtideisrdespeahfeth br oadl y

refers to th tigen-specific, responses.of | hocytes tq. foreign

subst areaemeTA, sHEsSn i gide SEGRS Pt mueRiRat PR lics ol ecul es wi t h
the capgcity to eligcit an immune response. | i mupogens _ are antigens,
homve?ﬁleﬁ éfchocémsg@ﬁépalﬁ‘é‘ P mbﬁag‘@%cfﬂ.S_rgﬁrSitﬁﬁﬂﬁ&w@g%%s_@hlag iy %%fcg

I nvent 'teﬂeﬁﬁe’bﬁp&%@\e if ¥i & AR ordChdnthidipulBied G mctiRAvalBchdwd @ T

cell activation) response nmay occur in vivo or ih vitro. The skilled
ar t i sartowhdst skildémsthand, it hat batrarsciiketdyandfor tmoslated tepwdess, the ndiNdifagthe

roteins, nucleic acids, fatt cids, lipid L ol ysacchari des and
oy s adbhPEREATa Fnesdiefoel e pnssfiefiant SRF for ARG ERISHERe ar t1 san
Wil f ufeRer adidad staddodin@tedidhédas REclscc8nkReiiid, @ nol ecul e capabl e of
eliciting an inmune response necessarily encode an i mmunogen. The artisan
wil T fugdhen h@féﬂﬁ"[ﬁét@ﬂﬁs 'tt&%ﬁn%m‘ﬁ'éh@ﬁ@ﬂs Rl ek abd et @drchPiol Hédn | €ngt h

nol ecul es, but may include partial nolecules. The term "passive i munity"

r ef er s dbtaiting atdesinsif warmicolagrumd/gr fhysivl agneciachj €t cffart angtbeerophlytastigh t he
transfer of antibodies. Passive inmunit occur natur al S en

rmt or ndl (SHS D GURBEI o RF by FF e LR o8 Selos STbRloR e E 5l "ot so

occur apiy bd Gbabbitican tMERMDraYaltRedY cippBRTuEd PR dRbRICAGNA/BI fiveF8dfib&

non-i nmune subj ects. Anti body donors and recipients may be human or

non- hurféltibsablede the diggrd¢tbodi es may be pol ycl onal or nonoclonal, may be

generated in vitro or in vivo, and may be purified, partially purified, or
unpur i fTeegredep @rtcidsgo preveiten disdydeli arefifect thvitsoornemoidi angystes: adesbjecttbat

her ei n,. passive nj.ty.is conferred on.a subject in _.need thereof through
the. adis ATSEPSRACR T B aTIES: din PP T heh HigY P HG BT or o

speci figalihyin' £6@H Het iQin BB adnRAIIr fmMRkn A {08 Bdudcdns ONMe _

enbodi nents, passive imunity is conferréed through the adm nistration of an
| Sol at gl QimE QAP A BINAUE LR RATALAE: AtnPH DOMEr CmAlllaGR"
binding fra nt that specifically recognizes or binds to a particul ar

ant i gerconipoesitibe, ioantlex txamiple,hi detacmbdnigeonor label) organdé, sush @ poddypept.i de. 1 n
one aspect, the term"ligand" as used herein refers to any nol ecul e that

bi nds tA “phamacdulical ®hipesitbn’aiRaditeededno litdudeghe tombiMBion of an active agent

2011/ 123396PCT/ US2011/ 030212 ot her words, the quand confers the

speci fi¥ith § CHFICEH MSTIRTGCHY § Making the SePotion wtabls TPhetagosks PROEBPCHI | or an

ant i body. t,0vioPiQlieh B & viPNA to a protein. In one aspect it is the |igand
site mﬁtﬁln the protein that conbines directly with the conpl enentary

bi ndi ng.. n,. i fect I e , j r

1 gand ariap et deSTPe SuhEE" BeR b o A RORERY o R HEREY o1 o
i mmune wfdsed tnothe c@hbositseislvfas @ancmivhi Pagimaeeutically aedeptabecaptias ifchidd) . A

| i gand may be an antigen, peptide, protein or epitope of the invention. In

anot her10%§’fﬁbé‘¥1$er§aia§§%§, é}?ﬁ}}inb‘phﬁeetr%teale?iggléﬁpm BrOGIRS, 1 %manlsﬁmghe
nbodi .t i i : D e o : d
enbodi lfmﬂ fm 1Phﬁgféfr Iligr @%&t 1t ) sﬁa{aas', ﬂﬂ:}ﬁ%ﬁg’h@ﬁé‘glk@g@%ﬁ%c ?%H,g)ﬁggﬁh &rm’no aci ds

in |engt I aspect receptor on an IVHC
cl ass Ipanil gbekede mixtane oEsdnadicdwrggtatilt éatlyi agaisdweter, tshies ormplentdol yoes, sechabout 7

to about 11 am no,acids j.n length. |n et further. aspect, |igands may
bi ndt 6 & BBELOH oo e Eites byt et s oS A
l'i gand @iorfdaezihOVART tMdida$ sifiBR Hhachsiti® tABABte. 3R PyAblificnel 8GHosAS used
herein, the term "educated, antigen-specific inmune effector cell"”, is an

i mune haf¢desibeianess] polygthyedd glgeblagpden cavthpxymdibg cghdescopdyacrdacoumares.ed an
st with it i ve counterpart

ti o t ti ' ted,
ant i gorbeieRes iRl i RuaR Rl AR el 6 BELRl AmaBhr s ©
si gnal .phRasR@Riiddl efrriefs drdBeREPEd MR MiikeoaWPheMdcsutsdal Stieh®@BI Mack
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"Activated", when used in reference to a T cell, inplies that the cell is
no | onger in Go phase, and begins to produce one or nore of cytotoxins,

cyt oki neswoand/asiver rel at ed nmenbrane-associ at ed prot ei ReTaAlsaviaoB@I2 stic of
the cell type (e.g., CD8+ or CD4+), is capable of recognizing and bi nding
any tar cell that dis he particul a gen on its surface, and
rel eas.% ishigg EPMpaRyA § Fﬁ%ﬂ@@dﬁ%@nw%t irefhis ik oiéeyraéaeﬁf% lyselegedd ¢ o
descri ket 't'ﬂ)dﬁe (ﬂ{teﬂdéﬁ oY 8P driRisii G 1Rk &, LM el Q0 3hptI QYA APPI Ng.

More particul ar t he 1 nmunogeni ¢ properties of a native |igand and/ or
|nnuneseﬁﬁeen@ﬂmﬁéwl@uh@nmwemewﬁhhemebym&dehahmpedwaumamuesta|n extent by
the altered ligand such that the altered ligand is "cross-reactive" wth

t he natA teioldgiratig aatind/ agemf’h;e ah pooiveeagefilf & ehio invealibs inaids wat edmbieasfeny. For
pur poses of this |gven n, Gross-r Célvit s nanlfesged at nultiple

| evel s:15qtpd gF rec@bIRBRAYHRYds. andsqfate PriEcdmpiapy ofyrys BYIS A HORA Nt he TOR

of and 1§<9£ﬂeé{ ﬁB§ B4R ahliBaRdaIES as édrhl%osﬁionrs REmpri§igl bnd &V8bre dfsme. al tered
| i gands of the invention blnd the T actfvate a population of T

cells (d I

5011/ 19380 thB0 %%ﬁ%%%“ﬂ?é%%@ Loy Maiermionty ftreyghopsise: ang
| yse cethe@fsBMamnngwbﬁedmaﬁ&ﬂ@nhmggﬁdnnandﬂkunwhnamshﬂ@damgebﬁdy | evel ,
e.g., "anti'"-altere Ilganﬂ aqé%kgdjﬁé can ﬁﬁglze and bi nd t he
hat] ve AMBISGLARATS Rnevatngry FIniRCHAAR Wisl Yad"ya\ﬁt PrAPR RS wm ch
ul ti matgg} bhefa‘fa?#gé P{n?)ogé bﬂ%@ﬁ{ek%@ra@l thiB6t RAHE thdafBRANSHh O Tt Q&b@ﬁ’@

used herein I nduci ni ne response in a subject i's a term
wel | urdetcslt Goaklée or mhkipdy adnaingtratdnsieds b baticdoui with éwssofeval arldgagtrnabout

Zhout SRRl SR e e 5 2lan SO desDes TorBeeTioft B BEBAYs B o "

pr ef er afghinidlerih@ artagdRiQ ute 1GfHWmfiakkh art VROutERF 8dmindfuafied b Ato beast about
1000- fold or nmbre in an inmune response to an antigen (or epitope) can be

det ect ef¢tomingdasd m@dhodaﬁftd@termmmg)dﬁ@éﬂwg ctlerdivaneutgehaqromisgpliompe)knowno t he
subj ect el at.i t he | ne .response |f an i n roductlon of
t he anfpgl © %gﬂ ﬁ%pgfl nto the" sum%ﬁ%é Humx%%ﬁﬁmg'%B%Héefﬂ%rgseantlgen
(or epi df@lpee&eatm&@tl ﬂféeleambwndit&mrmtdldeaw i@ df the pbRAUBIIN©ReAéd, aRd target

anti gen- speC|f|c@§§r epi t ope-specific) antibody, and production of an

i mrune SEBIor tigsusr D8rIHYILBE ckamplss pf ek of a#ml@étmt@n\wlw ARERIMINEBHRIIGN. bi nds
to an aRLiigamiliAk Rl kAREdn 4 ?{ﬁ%ﬁgﬁ oBhidRhET ™ 1 N0, whet her an | mmune
response to gl ven an |gen or ‘epit as been induced are mell known in
t he art, For e e antl be det ect ed Fng any
of a vehh By §F f%"%& LB e R R e o e St S o £ e
to, ELIaaﬁquifﬂﬁml Mt wﬂpatls@ts@mmirematbd thdt g p@éfeﬁ@d ﬁjﬂftd danﬂvary Wit thanpl e to an

i mmobi li zed antigen (or epitope) is detected with a detectably-Iabel ed
second cqnditigpgyd pge ¢f the éﬁ‘fﬂy%r@é‘lﬁb‘l’ digearphsdedepicdhuman | g anti body) .

"Co-stinulatory mol ecul es” are involved in the interaction between

r ecept orhel temaiilqstive smewpt egfersdo o quartivy sufitgoetogichigne 'ﬁgemreéreéfsetniﬂtrhg cells
and T cel accunul at.ed quer. 1 past severa

denonstS Oaieéaofﬁﬁﬁmp%u‘ﬁcn% |Pr°HhHL£‘tC i gt O @1& fsig qui e gitﬁ?ﬁ ?OPV\%G si gnal s
for i ndygd arnse0éritg B ale ddvadgionat ewmah@almweremleé bff e atdlﬁauz(lsaﬂsgwr tz
(1990) Science 248:1349-1356 and Jenki ns g1992) | mmunol . Today 13;69-73).
One si ghigh as ganerab Realthhage, sonbedys weighbiang &9 grgnCelaphBENIsEBiRaE eQMpgsItions.

intera npl ex.
The Seglg rt]ﬁ’ co%ftextt pff‘? %%ﬁﬁrﬂghl ésﬂggﬁ,}ﬂ}lg&ggg%%’lﬁﬂe%Ese[HQ’F&éd%Qtahl%ﬁnﬁQ

"co- st |thuhmbmt)suffm1@mai resﬂIhlnSa lmoganabe wasonst agiind lhlpgthdgén.nedthes an activity

provi ded by, bone- marrow derived accessory cells such as macr es and
Gendr | (EDOETIES, thfelFSS Ve P of PR ST BUEP & comygsediondy @&W&l@gw@s have
been SNEWGLfin GANRG Sofitaiti At @l%ne%éﬂ. ¥l dome dRESERES, Redfiahab! e
antigen (HSA) (Liu al . (1992) J. Exp. 45), chondroitin

sul f at enmpai fsiteelatvbidtirerpared amcord brapassif¢ imlﬁﬁt)utx Naalpuhga@ netleeall ther(eaig%)h Cel |
74:257-268% i.ntracel l.ul ar adhesi.on nol e uIe ﬁ¢f¥%€%% é’ é aEZ) Cel

71: 10655 RGBS IMNHN98TY I3 %?/lﬂs%‘if 6‘2‘1@ e§e°mol°éliNUEsVEach appear
t 0 assig@perkPorSthk MtblcdRe e HEP&S SChinMehosbiibity b pariOdRadRighhigands on the T
cells. Co-stinmulatory mol'ecul es nediate co- stlnulatory S|gnal(s) whi ch are
necessary, under nornmal physiol ogical conditions, to achieve ful

activation of naive T cells. One exenplary receptor-ligand pair is the B7
co-stinulatory nol ecul e on the surfaeédef APCs and its counter-receptor
CD28 or CTLA-4 on T cells (Freeman et al. (1993) Science 262:909-911; Young
et al. (1992) J. din. Invest. 90:229 and Nabavi et al. (1992) Nature

360: 266 268) Clher |nportant co- stlnulatory nDIecuIes are CD4O CD54

PN L~ o~ —— M - . . o I



The term "nodul ate an i mune response” includes inducing (increasing,
eliciting) an immune response; and reduci ng (suppressing) an immune
response.woroiwvmssyenodul at ory met hod (or protocol) is omeTiusatiimsatut at es an
i mmune response in a subject. As used herein, the term’ cytokine refers to

any one of t merous. factors that. exert a variety of effects on cells,
for exaFﬁ’B}P@unq? it EP% ADSBYCnG3SH i thesubiGeb A YRS PY SR 11%@8@ Rt 8 of

cyt oki r}ﬁétof’é’fﬂegf&ﬂd%ﬁ)ébg’&‘e 496 AL O RGisA wilf‘b&é’d’[@id‘@&érﬁﬁné d}%al?é ﬁﬁ&dﬂﬁ@ of the
present invention incl ude, i nterleukin-2 st em factor (SCF),

i nt er | elehemlide Qnme%)andmh@ﬁh@ml n6 (lL- 6) [ nt erl euki n 12 (1L-12), G CSF,
granul ocyte macrophage-col ony stinulating factor (GWCSF), interleukin-1

al pha (Ih h;hel(aa)se of at 2nlirokpplichion, lih sdrig emM)(Bfn]:ﬂlts theefeitiva amotmtbi i latepeddact or
(LIF), nd, t rorrbo oi eti.n (TPO t3 ligand, The present

! nvent i %P% W&@g thaanp Paéloedﬂail@ﬁiﬂeﬁsla Wﬁﬂ P dRPBREGRe ARPE At oki ne i s
speci f 's%ﬁ&h%t}%(f%é’gﬁgtrﬁ rté&g&tta!ﬂﬁ (RO RS ke ek e rGQATRI Beablotoavai | abl e
fromseveral "WD 2011/ 123396PCT/ US2011/ 030212 vendors such as, for exanple,
CGenzy mele{dEmans thg bdegtivivas®ut ba@echemthesmat(dsaztmrkco%derﬁhm|1§1@®ffe@atd f.), Angen

(Thousand Cal i.f R&D S olis and nunex

( Soat t I BOGRERY PP &g i B HE AT FHOLO T B SRR LT I ot at ed,

t hat mangsadigsthavi ng sim |l ar bi ol ogical activity as wild-type or puri fied
cytokines (e.g., reconbinantly produced or nuteins thereof) are intended to
be usedrp i A ﬂ%a&ﬂ'rﬁ&fetﬁﬁ@&eﬁ(wg%cﬁét R ¥ RideAo afiRENQEHifednd

Ther apeutic Metho is provid gd for inhibiting, conpeting or
titrat |p®¢1mep‘edebb)nﬂ1rmglgﬁ cevaloNABbId ol y pespluedd cbmnqmcqxotypmphd):. al'hwirooiotyi al

DNA, by con rote orthe 1 cropi al DNA
wth oty e ph R bR RSO bR %C%VPI%} Borkbvily che
bi ndi ng, @ficet HBiIRNARIrh fMRLLEIVaRht RUIMPEPS b Riuk @ f R hith & epdd@ In a
further aspect, the DNABII pol ypeptide and the m crobial are detectably

| abel edy « td@é&ﬁﬁ ReMclds LHHE ASIEBALN BPL e or hdiRboWidrk b&MYihe @f&ie%?a'
when br ougﬁ{l I nt % %see c%nt act with Ieggh ot err TheO corlllt act |1ng can
perf or nnotelpnlypleptridrs @nd amothenahemiqal mnlmbhgrcah&pmundalmnhmﬂnﬁtMg exmm;ihe t i ng,

preventing or b eakl own .a m.crobial biofilm rovi b ont actl ng
Phe. bi by (RMERIOar o Saerheating Ggdte mioehiangmaarndl & haprosbudniv

br eaki ngrigRwos Hfé%d@ﬁébﬁ@éﬁ)‘ﬂt@htﬁ@ﬂdempufﬂbs@ fndrich@iboafR&k a p%p*ﬁ e NABI |

pol ypepti de and the m crobi al are ‘detectably | abel ed, for exanple with
| um negaVga e olrEsT, mﬁmelwthel cagirts aliposgnil a mieqﬂeb@rw@mmaw@caﬂms e

cont act V\é :le h at her. The contacting can be perforned in vitro or in
vivo. Wew pra P’mgd invitro, the nethods are useful to screen for or

confirmJjnterferin ents ha\un the .sanme, sim.lar.ar. opposite ability as
Che pol yBRATSS AgBIENE St HELCOnRt MG Ort ween o IPIdchilavE™S SHIFHRB) ecul oo
and conpRsbhéORfeOh (A a%ldlsﬂy;emxﬁqbng%t)&rte%me\f@sl Vithtdh@¥n AR R HE&M to

identify which i nterfer| ng agent is best suited to treat a m crobial
i nfect |1mmdreﬁd¥nge§tampltcefra@wes obmnsltinsen. Mesichelgrageripdore sdadediat i on

theraple havi. cont exa

pol ypep %ﬁ%ﬂc cr o O%Wélndr{ cz‘l[yageﬁ? h{l%l bGP E%sﬁfrg‘ddmfﬁgm%lgond sanpl e
cont ai rtﬁmiﬂ@ﬁu@h\léBﬂﬂe dawry@eptm&e ainldilihﬁl’(thl@éte@%r&iﬁﬁbl@frhndgﬁlﬁdd(nOWn to
active, ,.an anti-|IHF anti bod nol ecul e to serve as a

posi t i \E@O ipighs, such a&PhQﬁPbﬁéb’lca@é@%(PC)SEWP%U@WH@@HH?%(P&)OV| ded and the

det or mipe i RERN S B CRERAP IR RRRERETHE R SpLGhRAT AR 1l B0Rakg |
su?j ectbuut nottlhmted uonitmiad)ylﬁlﬁis%ohmglyleﬂsinﬁgnap@g?(leﬁm tmthtd‘i?_&lgo@fbcml@thlﬁiél Im nc'; ggl N
?)rNA carle ﬂn'd gé@%ﬁfﬁé@%p&ﬁ%@%&%@b% Poe BF B\?F%‘i?ﬁ’?q{% §bpa % Hevmplsect
the DN%@ t(ﬁQ:' %ﬁﬁ@&fﬂ%d@&ﬁ%& E‘t%bl’é‘l %@'aﬂé‘%ﬁh%o%hﬁ%ﬁ%}ﬁ Jh & E for

exanpl e m nescent I ecul e that wll emt a signal when rou ht

i nto closwooons am:tphmnhlcvhpalslsuoh hehydrﬁrgfelawdmpi’ ehosahalctytbcdtoanmédeHﬁ)jer simlar
conditions.for an e earmunt of .ti.me t to inhibit,
conpet 45 PhpdatiyEraalErie Warledlitubmrb e et Fhakt | de and

m cr obllﬁqbsﬂm&dﬂ@éhﬂehaﬁbsmﬁlc@ﬁm@l Isﬁhlﬂ?aﬁy@lfh EQthaBR] @&diSIHiRfp k@b}%{h@ihlcf rom
the | um nescent nolecules. [f the sanpfe emifs a signal, then t agent is
not effective to inhibit binding. In another aspect, the in vitro nethod is
practiced in a mniaturized chanber slide systemwherein the m crobial
(such as a bacterial) isolate causing2%&n infection could be isolated from
t he human/ animal then cultured to allowit to growas a biofilmin vitro,
see for exanple Experiment No. 1 below The interfering agent (such as

ant| -I HF ant| body) ~or pot ent| al int erfer| ng agent b| of| I m | S added aI one or

oy oy b o



The above nethods al so can be used as a diagnostic test since it is

possi ble that a given bacterial species will respond better to reversal of
its biof iwom2by/ae®eagent nore than another, this rapid Rrcghuseomnosghput
assay system coul d aIIOM/one skilled in the art to assay a panel of
possible anti-IHE-1ike ag ts to entlf t.he ef ficaci ous of the

gr oup. aﬂ?:c%fﬂbré’ﬁ‘ldﬁigéh%?ar? P]F?é{dﬁ% apﬁ%ﬁ (Iﬁﬁ) clinical mcrobiol ogy

'abs 'rm&eéﬁ k)ﬁatﬁfy?ch% 1ﬁ%@§@wlé@&9l&hﬂ%%ﬁo§lﬁh gﬁitgfgmhmﬁée)ﬁmt s of assays

i.e. deter i on~of val ues)” usi teria that” are growing in
I iquid pauhttwlele()yiphcpﬁlphmktymhotiad: (ROPC)Asahmtoabmuy@hosplmtltlhbﬁmn@lhmsm Il in the

i seasdbOTEREERRER G Qb a2 A oS S el en RS A7

are si giiyfatcandpy- nﬁmy €A d @fbisdl abh-phOsphbRAk IBMhink, 1@}1164@ thhwah%%eora@t i bodi es or
ot her therapeutics. This resistance is why nost M C/ MBC values fail to

accur atie¢yppipisdiielp lippsamaesdyclnge yparglantigy dodesylagine hekardcaganing isopwps! of
agent ¢Q ¥\JIS(Eat([*; %Mgt%ﬁﬁolﬁn%%ﬁ %/1 éaulfaPe (r)lgsyLQ?yll Du¥did i ag%t&ﬁﬁablﬁﬁ%% b@éi'?labo"e)

Appl i can pre-clinica or of

cl i ni calcigfldts deyadeeyascrage, aam@pwruc@atyh@ rpogﬁnq@grpﬁmaiylcz@mtmﬂnglaaﬁ I n
addition to the clinical setting, the nethods can be used to identify the

ni cr obegehs F‘%thf’ﬁétl‘i’lﬁ? Hpidp gﬁﬂ&%ﬁd&b%%@%ﬁ BQlaat; DMRIE: BMEAPng agent s
in an iBgest poalas P@s%f RS, &ﬁtDé’fCth @Qﬁ%lg%dé?gﬁl g

antibiotic or anti cro kKnown to i'n it growm
i nf ect ilgnds mclad@lpktbspbmmamdi(ﬂw) drpahnmdphosphdtylylglp:edﬂt(EPEGme if the

i nfecti n be inhihited. It _i | so possible to add.the.interfering
agent t &P%QPIFHSBP%{;LH? 29 (RS ‘?lﬁﬁﬁkpgeiﬂ?‘?%ﬁ%éf%? ¢ I4PrHg CtiRkES ni ssi ng
conpl exy )Ip@caﬂ§5ﬁ’p)6sf)1’i’l6s binodd dlmdbd{‘ Hit@llﬁé@@hte%@@b&'é@%h 'tl?e‘%dos’epall/éli’@aﬂdﬂhe _

non- humen ani mal such as a chinchilla, the nethod provides a pre-clinical

scr een nagirg détheilapeliansendterci de dyen tosdiheatiosnas devalesd bafl theNewrY orky

conbi nation with other a e to bre bi gf il ns | es

ot hod A Souhsibnfes Mot MR Ress R8 ThR G Bl i MRS IRep B oot
provi de@7hesreintfulti$andel Rt 89l e AWK, Binkil DFi-lacB¥EkicRY (nglgy A/KLAG Wewn a
biofilmin a subgect by adnlnlsterlng to the subject an effective anmount of

an i nt dpmellarygsialge AU Ve erhedyolpgisplsictiy nagenty conditonerpsplatadrie sdhnigr down t he
m cr obi ' ntﬁgt?% on%ﬁgeri)?'%cg%w@lfthé H‘feg}oﬂghgs%ﬂ @c{fferélrﬂovm in Experl ment Nos. 2

through € purpose ove noted in vitro and in vivo

t hod th terf f th
oLt 1% SRk B 35 Mrckdhn Blordeh o I PR ShiaiGhid pelloin Araiea

i nt egr ahicelne iﬁca%lhecmcsbmhoﬁ Im)s améggﬁg%lvdﬁl @& hadlop RGITEAEadO reg@bnsafl bivatient  of
each thereof; (b) an isolate reconbi nant hi stone-like protein

from E.Wih surequngding sokysniy Mg)leii@u@go@pﬁliydr@pb@blgtaﬂlrra@ﬁ@mn the nawllé@eﬂb@al ent of

each t n is n r eptlde
dent i £1saops oaiseledt Eapuy GRAMEREE ghSTRTRAM Rt AT R R
pept i denicdiggthaké ehé liead Etomips et the cﬁfterawifth agnEhtex®ndag @qwval- mndsﬂ mﬁceﬁa;; h

t her eof ; an i sol ated or. reconbi nant polﬁpeptlde of SEQ 1D NO 1
t hr ougwmbeswbguﬁ?da@r?éﬁ%h d PolyRudeRiidpapdipenyife eiiRod @y @gposition (e) an

| sol at ec%iéz’rfbeﬁ%% {o gﬁ‘hta% %@r IEg{‘El’éthﬁJ BREDLLAE A o aﬁlr:s%% D NQ 6 through 11,

28, 29 roug or those CG-termn ypepti des |dent|f|ed

in Tablﬁle]p%ré)sre “811@[1{11%99‘%%11 Qcc%f;'taﬁ‘\l%%lo}/ﬂe%ngef&fs ﬁl%rkr})&})e&ec%mpounds which

can be conjugated to one or more polypeptides described here. It is contemplated that the
conjugation of a polymer to the polypeptide is capable of extending the half-life of the
polypeptide in vivo and in vitro. Non-limiting examples include polyethylene glycols,
polyvinylpyrrolidones, polyvinylalcohols, cellulose derivatives, polyacrylates,
polymethacrylates, sugars, polyols and mixtures thereof. The biological active agents can be
conjugated to a pharmaceutically acceptable polymer for administration in accordance with

the methods described herein.
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(Oa polypeptide that conpetes with an integration host factor on binding to
a m crobi al DNA, (g) a four-way junction polynucl eotide resenbling a
Hol | i day woretiiasgsea 3 way junction pol ynucl eoti de reseirbiriusgoia/osept i cati on
fork, a polynucleotide that has inherent flexibility or bent

polynuc gotl

| at ed nbi t I | eot i.
Gnco b 81y heersrebisk ChigigH ot Y BPISaHel GORaR BT B HaRe e
pol ynuqhﬁodt hdeedf. BERNAR NaonSBelRErATRIN HaligionRL. RENMeINSIAaibR! 3

pol ynucl eotide that hybridi"zes under stringent conditions to the
poIynuqkénnmdsndu@ngq@wmdmebmkm$mutsmﬁwnppethX&I@Omn&ammpbbﬂmﬁmh&ant|gen

bi ndi n t eC|f| aII ni zes, or bin ny one, of

©hr ougiretretTaacy HnRaFuRHIS: il GRSl Me Padesoi e

bi ndi ng)rfvﬁﬁ%l?é’ﬁchtabﬁﬁﬁﬂémms adenowms)anus@dr@a@@ &bteh@g@a("_@ aRntid Fiﬂzisl/rﬁ&lC' eoti de
encodi ng the anti body or antlgen bi ndi ng fragment o or its conplenent;

or (k) dusgrvectarsiaad gihsr rgsambawtipe velkickip tmlqaﬂé ummlth@aréwh&hmebwbr otein
or pol y(f%@é)r beg%ort exg‘;"esgnoﬁ P Q Vgillet}pl\jf‘eu a&o%c%&ﬁéhgﬁgrotl% rh%étg' anﬁ n?ay e u@gﬁl Jror

i nduci ng an T nmu onse in on su Ject in

need tQ&hé&ﬁnq@ﬂﬁﬁmﬂﬁhﬂgnm@@kﬁhﬁ%hﬂ@@ﬁ&@kn consi sting essentlally of, or WO
2011/ 123396PCT/ US2011/ 030212 yet further consisting of, adninistering to

t he subj getynadle&ide@Fihiy rvapmiiéanWe RNGered tdPEAI &ftls%ﬁ@usﬁlﬁ%)z!ﬂgene delivery (@) an
i sol ated or reconbinant integration host factor (IHF) po eptlde or a

f r agmentchiste. aipagdelairent ‘gsofe twaster.f heprsgpeing,” and the like as use herein, are

terms referring to the introduction of an exogenous polynucleotide (sometimes referred to as
a “transgene”) into a host cell, irrespective of the method used for the introduction. Such
methods include a variety of well-known techniques such as vector-mediated gene transfer
(by, e.g., viral infection/transfection, or various other protein-based or lipid-based gene
delivery complexes) as well as techniques facilitating the delivery of “naked” polynucleotides
(such as electroporation, “gene gun” delivery and various other techniques used for the
introduction of polynucleotides). The introduced polynucleotide may be stably or transiently
maintained in the host cell. Stable maintenance typically requires that the introduced
polynucleotide either contains an origin of replication compatible with the host cell or
integrates into a replicon of the host cell such as an extrachromosomal replicon (e.g., a
plasmid) or a nuclear or mitochondrial chromosome. A number of vectors are known to be
capable of mediating transfer of genes to mammalian cells, as is known in the art and

described herein.

As used herein the term “eDNA” refers to extracellular DNA found as a component to

pathogenic biofilms.

A “plasmid” is an extra-chromosomal DNA molecule separate from the chromosomal DNA
which is capable of replicating independently of the chromosomal DNA. In many cases, it is
circular and double-stranded. Plasmids provide a mechanism for horizontal gene transfer
within a population of microbes and typically provide a selective advantage under a given
environmental state. Plasmids may carry genes that provide resistance to naturally occurring
antibiotics in a competitive environmental niche, or alternatively the proteins produced may

act as toxins under similar circumstances.
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(b) an isolated or reconbinant histone-like protein fromE.coli strain U933

(HU) pol ypeptide or a fragnment or an equival ent of each thereof; (c)
an i sol atwad 20r1/n8®enbi nant protein pol ypeptide identifi edTius2fialobe18, Tabl e
9A, Table 9B, Table 10 or an DNA binding peptide identified in Figure 6, or

a fragnent or .an equival ent of each thereof; . (d) an jisolated or
r econbi NAATES] W@&ﬂ EeNeligeNRes NG amﬂﬁdt R Vesiys -o@/'a%y PIRSIYIfEAEC or an

equi val &Mmér&%fl%%éilable for sucﬁ%esanfﬂe%%hﬂcﬁge ﬁgliéa%&pims@ﬁ@a ins E&Jidd 8l
pol ypeptide of SEQ ID NO. 6 through 11, 28, 29, 42 through 100, Table 8 or
t hose Qlasendicoathinpty gopepthiatieskd chdlstrésidtad o parliaihearti®iaics and a agiterie or an

equi val ent. of. e thereof: (Oan j sol ated or reconbi nant pol ynucl eot | de
oot s Cs. T B Rk emant ek ot epion L fiEH e puab ARy T8
pol ynugtaattisiesieb amng hd\Gasy Bfic@ion M DR @Rtk afthiL@edtionheXRter njord
pol ynucl eoti de that hybridi zes under stringent conditions to the

pol ynudisef plaemidsistognakiolange gmoyntsiof rateinp| kirtbistcase, researchqrg proanbagtariapody or
ant i gen, hj.ndj r s cif.ically.rec ' . i N . gne of
ooy OeT BT ES ol SPRCEI e 88T GRS PROBTLART B ablfs D
an i soltatkeskeoits aribostiil osinhn@ltyanelse bt i cahwgiodgetidrge ambumedyp@iciant i gen
bi ndi ng. fragnent of (g); . . (i) . and antigen presenting cell pulsed with
any ondT¥n teansaricd sarm” Ty is agheap pichersy avicd srrsprPEspnE AecaePY the PEiSNect ed
Wi th ongmah JR%goP0! ynucl eotides encoding any one of (a) through (e). In
one particular aspect, the interfering agent is an isolated or reconbi nant

i ntegration host factor (|HF) R epti de or fragment thereqf, a
oo A R AR ol o P S APRHES DlecRr AR RBEINA 2 | o cor

| n anotfhgindddy Idrgst thdn BRPIECAnd iphe 3000 &bY. €l isng aagl¢ially Sondtuétsd! at ed or
reconbi nant HU pol ypeptide or a fragnent thereof, a Ctermnal fragnment of
HU pol ySHEQesgeIc and caplally ths/iglaspricoscriqBIgTIE rsydd giplicaligh OTI g SEAYFIC K anpl es of

such arg.an éolr_'Fep(ﬁEatm e%gjp}és%l?\%ﬁgr@ fr’géagﬁ%ﬁ} 1]§9§tolj,?si]11?g an initial circular plasmid,
they are linearized by using restriction enzymes, and then DNA ligase can add a sequence or
gene of interest within the linear molecule by the use of cohesive ends. Yeast expression
vectors, such as YACs, Ylps (yeast integrating plasmid), and YEps (yeast episomal plasmid),
are extremely useful as one can get eukaryotic protein products with posttranslational
modifications as yeasts are themselves eukaryotic cells, however YACs have been found to

be more unstable than BACs, producing chimeric effects.

A ““viral vector” is defined as a recombinantly produced virus or viral particle that comprises
a polynucleotide to be delivered into a host cell, either in vivo, ex vivo or in vitro. Examples
of viral vectors include retroviral vectors, adenovirus vectors, adeno-associated virus vectors,
alphavirus vectors and the like. Infectious tobacco mosaic virus (TMV)-based vectors can be
used to manufacturer proteins and have been reported to express Griffithsin in tobacco leaves
(O'Keefe et al. (2009) Proc. Nat. Acad. Sci. USA 106(15):6099-6104). Alphavirus vectors,
such as Semliki Forest virus-based vectors and Sindbis virus-based vectors, have also been
developed for use in gene therapy and immunotherapy. See, Schlesinger & Dubensky (1999)
Curr. Opin. Biotechnol. 5:434-439 and Ying et al. (1999) Nat. Med. 5(7):823-827. In aspects
where gene transfer is mediated by a retroviral vector, a vector construct refers to the

polynucleotide comprising the retroviral genome or part thereof, and a therapeutic gene.

As used herein, “retroviral mediated gene transfer” or “retroviral transduction” carries the

same meaning and refers to the process by which a gene or nucleic acid sequences are stably
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HU al pha or beta pol ypeptide; an | HF pol ypeptide; Mraxella acatarrhalis
HU, E. coli HupA, HupB, himA, hinD, E faecalis HU (such as V583), HMGBl1
(H gh Mobwbizby/1@83ap Box 1, a protein with sim | ar DNA lpcmdisegr1asci DNA
substrate specificities but not in primary am no acid sequence to the
DNABI | fa roteln a funcgional orthol ggue ) and those identified
in Tabl &8 esfyad Tl Tt STt D e V&gﬁs@?ﬂngﬁg C%ﬁﬂ@agegf%}fq%&geeewsri se,
or altenfaht K& ¥elf gé}%n%} BRSEAL e EMeOthe h88t ¥BYid 1%1{3?&1%1 SRR &ff

adm nistering to the subject an effective anmount of one or nore of an

ant i m anfbiiad or mnamﬁegt]elmhdhspiepblndl@toordlﬁfnreadilWaedt suracaoreeptiondt igigdéxanpl e

of an an crobi al agent anot her vac t a surface

ot gomies M AR BB B AT o oS el RO TP B s &) T br oroi
(see Jungb&irkeakdeBakahetigic(2RAKb a]cell(lflroﬁgﬁ b Qi DbrOgal 1RO cAM) m38RBisAB 75 and
Mur phy, TF, Bakal etz, LO and Sneesters (2009) The Pediatric Infectious

D seas q{elf?)tﬁrﬁé’és cal ﬂ%l-tzgeneu@ﬂq%ﬁr}natlgﬂ ¢ RYFHNS o PRY AC APROSrL bRAShOFirdshi S

i nvention can be concurtfently or sequentially adm nistered with other
anti m anfebisal ceagtbnﬁ@lﬁam;éwscs-tramﬁubechlmm henBNA [fornpwhighantegeudsantodspect

SNy Bl &1 b RO, PSP B et i ecti o
i ncl ude by one or nore mne hod conpri sin ran dernall , urethrally

subl i ndB&FRSFts Whete g?wran@%@ma? igted Bafaﬂﬁ% ral yeedQt S8 30 4N AdRoruRuSdl ar 1y,
i ntr apejrihanealsbMatel DIl @), | YvecRY cbﬂblﬁ%hattefé?@to()&e Eel?hﬁdieotMeQ:Bﬁllﬁh@iln

i nfections and di sease that can be treated by the hods of thrs |§vention
| ncI udeh¢ nirgd@ehome byparhélemo@amdsartmnsgbani Afdpw“ulsesE()éms) amantlahecly ivelind Tabl e

8, | t Neij tidi T
dent | SaPATReISEPE AaT BT RHOPAL: T CePRLR e OB o RABFIKFat foeudonal | oi
| n one [a&peEbnaltFrer Flﬁ&lﬁbﬁ INJ. W @OkI29071. SAB&o Rbt ARk 1ﬁfegf"ﬁi%ﬁti’lﬂb ithd!s

i nfluenza @&jnontype 0 Moraxel |l a catarrhalis, Streptococcus pneunoni ae,
St r ept dwet gepymean@sn iPgddbiasivad Ve@pmgpm@darlmé%ﬁ@@t edigprhe

tubercul 0l 81 ol RES G a,%rﬁ’%hﬁ? o %%tdfonﬁd-t %( s, PLESA0! pdd) LG pRer . m d
and | oder alrv%a fm}l% ) RUST BroneRY {i8> Bot® arsaexacertya |ons of

chroni cssapﬁlterrmtdnuler wiapnadtmndﬂ@sem 9600653 andcwr(})%/mmugmd@@mmvat i ons
of and/ or prl rrar%/ cause of cystic fibrosis (CF) and conmuni tﬁﬁacqw red
V]‘I

pneunoriag highapiectiifjand spgcifeiay itegrangipe the %t%ﬂ FEEHUBG C, Hermonahdent i on,
t hese f t

pr event AioRrcr { oa EOUE Al i, DOR S APRE DO 64 LONRRRRLa IR,

(cari esylop€riloBmhty: 3988}39@6d caused by Strept ococcus nutans, Porphyrononas
gin givalis, Aggregatibacter actinomycetencomtansl. WO

2011/ 12‘3&%?%& b5 0k bolOpbiholdtage bicloingRi@iThtoal1soh bgolyacdtotziedah bet he skin
(abscesses, “~staph' infections, inpetigo, secondary iInfection of burns,
Lyme diopersivylydmded agsell lgipvay mgh i c dediusciany #0 sapablaghyanseaing RNA

epi der 0 ons of
the. ur el gL SHAE BN BRRMBLERT B fHAble UK SO HER L S8l gont TLERIIS"

Escher iCA) alchrbmegzi Biceathi (dhelisoh, Wip pasderad bpemuemabresmam hnc’(/@l ih viteh arr hea

cholera, gall. stones, gastric ulcers) e ically caused Sal.nonel | a
enter i CENSRRSPHL L TG BETGOR Y 47 aeénogﬁdacﬁeq aitsﬁ%&nééor& Pav%nslat%fwwr&f of
the genpd glondd t%%hnhﬁbﬁé ude, E%nﬁa{l%aipﬁpdp‘%ﬁ{é Mteﬁﬁ‘ﬁ%@@a@[mﬁﬁﬂ 1ﬁ§ﬁﬁ Rcodons

gonorrhoeae. |nfections can be of e bl adder or of an indwelling device
caused drypthenseuenos the niayeo@tics. withn 6H@ﬂumpws10m cathedatwhe }e;vcquf | ant ed

prosthetic d vice ch as artifjcial hi I cene or .dent al
it andtinseiptingr BarTHE: 2utbrhsbtsam® rBosichon B8 sEFERT Be e

noNi t OrijigkdsatSll 8B thb ¥RIHCRIAbY tCaHhaRet ypradsivari ety of bacteria, can be
treated by the nethods of this |nvent| on. These devices can be coated or

conj ugated dofvay vReRRtk aR% 19&§ese A bk Rom gf&éés nRYelR 864 {a‘fée@&l i 1n vivo

nmet hods of this invention eases and conplications Tromthese
i nf ect |mnfs1mENAa¢csnplb>®sp tiqwsmtnedthat also eahpuke altm@ung arsodznws &dgibynt

Streptagcocc ala n .be treat A ods of this
Crvent iBoatign i safHBS e e b iRy 5. S add St BuF B3R B newbor ns.

I nf ect 'pb'lbﬁlu@@ldﬁ@éi Y céﬂbﬁ@&[t@u’[@%hn&t&t it dukticahb reRproRiRalcsBIdeagi tis can
al so be treated. Thus, routes of adm nistration appl icable to the nethods

of the invention include int ranasal , intranuscular, urethrally,
i ntratracheal, subcutaneous, int rader mal , topical appl i cation, intravenous,
rectal, nasal, oral, inhalation, and-83her enteral and parenteral routes of

adm ni stration. Routes of adm nistration nay be conbined, if desired, or
adj ust ed dependi ng upon the agent and/or the desired effect. An active
agent can be adm ni stered |n a 5| ngl e dose or |n mul t| pI e doses
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Met hods of administration of the active through the skin or nucosa include,
but are not limted to, topical application of a suitable pharmaceutical

pr epar at iw0,201w2e®6ut aneous transm ssi on, transdernmal tPamMAIS2&GIIi0602]12
injection and epidermal adm nistration. For transdermal transm ssion,

absor ption pronoters i ont ophoresi s are suitabl.e methads. | ontophoretic
transm‘@%‘i”&ﬁ’ yeﬁer ?fgﬁfaﬂ?ap%t@ &on beflons BohRaprlgiige ehriaumeldrolsit ches”

that delinVREtdd %itém@t"i\%ﬂ&’ %lt&fﬂ@%ﬂ&iﬁlﬁé Yatdatt cBh&fRE "tﬂecexl%%sﬁ%ﬁ ahdopugh
unbroken skin for periods of Several days or nore. |In various enbodinments
of t he premhiedbe aftivithef theveateinsrof thik evienti@r fre othegnagy&miting tethrbegueadni ni st er ed
by inhalation, injection or orally on a continuous, daily basis, at |east
once peks gy he), theatadnd Tanviodygt Santivbdids "nedt" sminwoo g1 BhUD)n," itidiudee whbld) , or
even four_tinmes a day, Typically, the therapeuticall fective daily dose
will bénspodigsand spdtiieat ﬁﬁ,lnsﬁyagmeme(&sat%@galeala Crrgl % uge RSt about 100
g, or ‘%%dyz%lﬁdeégﬂy' roedf o@eptﬁ@@oﬁ@iﬁ?ﬁg H@@pul@%?ﬁ@&hﬁﬂse@'&t fchg aconmpound,
up to as nuch as about g to about 2.5 g.” Dosing of can be acconplished in
accor darcigonyftam ittmeunvgtobolis nmieculee Theventsi “entibsiyriy ‘aoapslit€sindt abl et s, or al

suspensj.on, suspensjion far intra- cyl ar .injectio suspensi on for
it ¢ avenBuLnPRPRGIE o artuds M BRI BEBLFOGRG aelenh! 2piPaiSpensi on
for i ntyigcfdidif Ypsdifid B8k it® AutidoASABRdinkOM¥itGiot MmAad td, Fap an@UtF(4b)efhi cacy of
conposi tions described herein can be determ ned by standard pharnaceuti cal
pr oced ey, dshv.dul fragngnisidéd, ofH.exbeY hifediday -NeR ghaimginss @inileodagsp Hiabodies,
deter m. ne_the .the dose ] et.hal tq.50%.0f th opul at i.on d_the ED50
(the adbEdai, ERRedaIoRR bEHS cmblissilis podthd PEBHRE B He' dose
rati o hetisednfrigiints aicbriche hage ol g T H e@iptes f shifteinthde apeutd ot linded and it
can be expressed as the ratio LD50/ ED50. Conpositions which exhibit high
t her apfgicemphaEEsity deteppiamerreaign (WAR) ef @ Baproumdight eain esanligind binding si de
ef f ect s, /B, . . 3 . desi | i tem t hat
t ar get “suc ﬁgrgpr%%glgé@a?%@ e%gshlqtC g?ﬁ%]&%g?dfﬂllee{ce 1e(glt§ ?13@3’3“ hlgfn?l (%)r\r{ e?cﬁém nimze
pot ent i @hstad@magen.taoframéwdkdFRY reg@dn, sr andportitie thelbyyf, at &asicenegiotdéonedffaect s. The
data oQtaj.ned fromthe.cel] culture assays and animal studjes can be used
' for Uk P8 Hﬁ’t%{n’r%lﬁﬁ‘éﬂ%?nt’(ﬁ’aélg_@élupﬁplzﬁéég‘iﬂf*f’adﬁﬁnﬂﬂ%l.e'c_ B BEaes ard such
conpoung§ioh pRRciR¢ @(_frﬂ[??sl% aMrdtigbALbth iR O ofdd SiibBEY RSl £AREERNITAYI ons t hat
include the EDSO wth little Oor no toxicity. The WO
2011/ 128696PTH¢ uUB2M1dregRD2 vP thedwageantrlyzhy ahayinswii the mmbheglogendepdadi ng
upon the dosage .form enp) oyed and the route adm nistrati utilized. For
any " cortgBtit HOgE P RS Wi an Rty 2he PRI el ve dose can be
esti mat@ebbdibd i4Hsh hal heudigette tndihdlbLthasHavBoglobElAs® HoattiRees! amewai ed in
ani mal nodels to achieve a circul ati ngagl asma _concentration range that
i ncl udegntifievhengpeq pefere a piteit vase rinfidHiFomtoHU, hati 9P Péofassx#apiani ch
achi eve | f - ' i nhibi tion of t i ned in..
cul't ur 4By DR T bR ety o BRI AR of B ARG ME G MMM o
doses iproteleig cxdrple] ‘antiHPY asier toay abebogabatrbastls th die EXagppletn. The hi gh
performance |iquid chromat ofgrapokg). In sone enbodi ments, an effective anount
r

of a coRpUlr entgiedymay have atlimiyror pEni terelging othee iap dhg protegh itpvas pisidact i ¢
ef f ect, f bouit r.. i g i

i ni S b LA e ralShd ACREEUREY A I Shso

adm ni dtinddthenproSunstthitlayg rel el diwageowghnggscrar domplgy ab dudugh GORMurery per
ki | ogram b?%' wei ght per admi nistration to about 100 ng per kil ogram body
wei ght P8 % ni stration. Administration can be provided as an initi al
dose, followed by one or nore "booster" doses. Booster doses_can be

provi deldeanghgdies G beppdyclangh aeongglogal, gufiispreilie (e waiskescilg Hrbedigglerad one,
two. t . { A |

enbodi %ﬁtgg(}fgé%ng%lst%’\ggh% se | é agiraantrﬁﬁétd gér?rgg%g#l%%rk alg“gﬁ‘?\tf"mﬁﬁu on of nP he
subj ectisdateé Spponsy dudalde baro@chtisourst,read. j mnsne, Titeshekp hhdechnanet | san wi | |
appreciate that certain factors may influence the dosage and tim ng

requi r ek fised &ttt t'moabdlofidl @afibaalys vdib® ad an hitidoddliobgivdtfroiet shbsantiedyt o, the
severity of the disease or disorder, previous treatnents, the general

heal t h lRHyEReHg anGody ePYighpe dMonoglpnabiibedigs aedughly spesilig s cagbr eover |
treat | i her i v ef J t he

thor apan S lordlL SHRbEP L Bkt AR Bl iR B P BT o
a series of treatnents. Polypeptides Al so provided herein are interfering
agents and conpositions for use in thédnethods described herein, wherein
the interfering agent is of the group: (a) an isolated or

reconbi nant integration host factor (IHF) polypeptide or a fragnment or an
equi val ent of each thereof; (b) an isolated or reconbi nant
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WO 2011/ 123396PCT/ US2011/ 030212 (c) an isolated or reconbi nant
protein polypeptide identified in Table 8, Table 9A Table 9B, Table 10 or
a DNA bi maongiipepidsde i dentified in Figure 6, or a fragmremusesimasn2i2

equi val ent of each thereof; (d) an isolated or reconbi nant

pol ypeptide of S . 1 through 340, or a fragnent or an equival ent
t her eofMay be getect?(%% lagﬁ{gﬁ)s%g'a‘{"ét GRUP ISR HAAEES Peh §FRFraRS mﬁ%&eﬁtaﬁfe of
SEQ 1 D NQIuch ot fiioRei@bnt bloteRBandfe 11, Tﬂyef?l'ﬁlgg'dié%&ay bableheB cOHjutNAB® other

C-termnal polypeptidées identified in Table 10 or a fragnent or an
equi valmeeicticsf swhak mdngreendt; speeifi¢ Oemdprg papspe. gdbiotn (mempaued eotin-aedinhat

t .t h. i nt t] hqgst fact i nding t ). bi al DNA. |
one. parPral Aimeaid g T dn ab et rebaitngdy dedhE 338 ombi nant
DNABI | ipallidingiut é6t ihitéd fof wgﬁs}ien@ﬁala@é% R BYhdsah@Nthe Bike each thereof .
Non-limting exanples of such are an IHF or HU al pha or beta pol ypeptide;

an | HF gopei iRe Ridudics Wy%%eheﬁ%tﬂfn%:@fﬁorhytecgmiqﬁc%! dr rEbRbhinddd PRiA NI MA,
hinD;, E. faecalis HU (su¢ch as V583), 1 and those identified in Table 8.

| n anotrhehodsdpewtn, in thweart. nA dybeadomaisagetitthitss prodiedl iatledaberatoge G thant

pol ypepti.de consi sti.ng essenti al f an am ng.acid seqguence selected from
S0 o of ST B Ry Rabdcry @ SRS, ProdS BRESHRAERE popt | de

i dent i fijsggllyl dmbBHTaer@ympiondd OA MSFH &SR BEdliferbfe€ ah$ plodh & aQlontifERRRIMBNt

pol ypeptide conprises, or alternatively consists essentially of, or yet

f ur t herof@snetiBe sr0apclgmd apibode: Adtemratige toghniguasHer gansiatiag or electinge

pol ypepti.de..is. none.of. SEQ | D 6. 10 11, 28. 29 .or 42 through. 100. In
Aot hornEesineRRE Pl Ereer o ot eRahiodde ShingRap Rl P Elinb ¥,

al t er naintivedyydislng liblasicemseMls,iphbky, odkimitik syseémd. ur t her consists of SEQ ID
NO. 3, 4 or 5, with the proviso that the polypeptide is none of SEQ I D NO

6 t0 1hed8m AimAr arfiBodPT RQUERd AQ0in, IsNnR@RQIANS in ASREMibodiBEhA GRS AlrRB]Or

reconbi nant pol ypepti de conprises, or alternatively consists essentially
of , or apdcongiantiiegiorsotesived Sronf hdE® gopmNae imunaglobulip seq@neep Thrzhunpa, 26,

E'de i, no

30 or 32,.wi.th e.proviso that the.pol e of, SEQ I D ), 6 to
03 b iyt ol B8 IRER g% BRIy R AIP PRI EE ARG o R dofniR

r econbiifmninopby RE Riqueces 0AB! hteSiondmtddh@drBtN@ny of Sisépetisicessenti al | y
of, or yet further consists of SEQID NO 13, 15, 17, 19, 21, 23, 25, 27,
31 33, Butaganesis @ Yiire@s bysmarlieptption azpyep However, the term “human antibody”

as used herein, is not intended to include antibodies in which CDR sequences derived from
the germline of another mammalian species, such as a mouse, have been grafted onto human
framework sequences. Thus, as used herein, the term “human antibody” refers to an antibody
in which substantially every part of the protein (e.g., CDR, framework, Cr, Cy domains (e.g.,
Cu1, Cm, Cm3), hinge, (VL, VH)) is substantially non-immunogenic in humans, with only
minor sequence changes or variations. Similarly, antibodies designated primate (monkey,
baboon, chimpanzee, etc.), rodent (mouse, rat, rabbit, guinea pig, hamster, and the like) and
other mammals designate such species, sub-genus, genus, sub-family, family specific
antibodies. Further, chimeric antibodies include any combination of the above. Such
changes or variations optionally and preferably retain or reduce the immunogenicity in
humans or other species relative to non-modified antibodies. Thus, a human antibody is
distinct from a chimeric or humanized antibody. It is pointed out that a human antibody can
be produced by a non-human animal or prokaryotic or eukaryotic cell that is capable of
expressing functionally rearranged human immunoglobulin (e.g., heavy chain and/or light
chain) genes. Further, when a human antibody is a single chain antibody, it can comprise a

linker peptide that is not found in native human antibodies. For example, an Fv can comprise
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or 35 with the proviso that the pol ypeptide is none of SEQID NO 6 to 11,
28, 29, or 42 through 100. In another aspect, the isolated or reconbi nant
pol ypept iwe 20ompesisses, or alternatively consists essent ipalriug2afi/o3@i2 yet
further consists of an isolated or reconbinant pol ypeptide of the group of:
o he SO s Sebet s dlipsroh s RB e Ty "0 SEC
. g i “a
D K D i A P RIS 1ACRIAE! O SEC
. ; polypept i I si ng , ;
|Ioc[))I Klge;ﬁ?:lguéing@gnfptiéésmgT @&@'dte_mcjil\ll@bezﬁhgmgn Qﬁ%ilrzlé |Ioc[))I Klgepgizde goggri si ng SEQ
. an ; a pol ypeptide conpri sing . an ;a
pol ypepis aked tergat, iaiungin SEGbody iNQlerd4d drvah’3bparacyiad gep@pihé skeuenrepf ikei ng SEQ
I D NO. 33% (gc,d 338; or a pol%/ eptide con risinlg EQ I D NO. 339 and 340;
with t HEUBPG(H 98Mainegrama sy ‘gﬁéﬁﬁi @ap dmpRREsigpuli) 1equenese cot- Bhy one of
| HF al phgnynliie RehAsRhic PRt Baiihg Bui@n tmudSelodfin Rhedd By VcRug R 100. In
anot her aspect, the 1 solated or” reconbi nant pol ypeptide is of the group: a
pol ypeptinthe iponsioglobnign ggedritrary| 1A/hgharSEQbbdy Mt isTAeavedl (13N a hpwhypept i de
consi sting,.essentially..of SEQ ID NO.,14. and 15: a pol ypepti de consisting
s ent 1SS BrgH SR seqs i gpbp g R S5t Be BB G BOSEI 1 ol 1y
of SEQ sb&uidNek ol hc athan AntiBodIQb YIROMind AcidQBGichts HOMES mihty of SEQ I D NO
20 and 21; a pol ypeptide consisting essentially of SEQOID NO 23 and 24; a
b0l y peptiioeihsliest | hgelessbhumen iyiborly SEGaliD NG lo@sOlRddagicalipamino
2011/ 123306ECT/USPOLL 030202 2, nel yenti de, ansl st ingessentlal Ly SEQ 1D
NO. 30 ‘&nd §qL; a poq ypepf)l e conars I'ng essen ialffgy of é‘E&“ﬁ“Bg 52 and
33; a pehypaptdnddncantosicidngsiessanitiiadniyy ofc hBEQnlaktibédy a3%bcaipthudin vehen
pol ypepti de consisting essentially of SEQID NO 337 and 338; or a
pol ypeponpereddn dicstarmine samHRegohulingmingarid sequoncesd offiey smeees (62, with

21 phe, TR e int RRBReKP AR ARp Ry TGyl el KBS K8 oL RO AR08 P ther
provi dedcast lageR6%, D0Y, 8%, ordXh alenetdl ddsmaodo dchd equencend themnaneadidagnment s

or an equivalent of the isol.ated or recomnbi nan ol ypepti des descri bed
above. § ﬂueélﬁ%%qoge%?ygﬁr%ﬂ&g%@%ﬂ%@ﬁ)@r&wmfﬂﬁw pBBtmAR anbodY £ yrt her

aspect, 4eti&d refl @éa?ﬁc&ér HUBEA AR sdaRtnREATIES 1 SANbR8Ran A atlibebRat i vely
consists essentially of, or yet further consists’of two or nore of the

i sol at eliffencnecs dumbiheanting a¢ig pepichdescdésthy the duplon germlEprimaxanrglobulin he

i sol ated or. reconbi nan ol ypept.i de conprises, or alternatively consists
essent | PTy LRy egy eepBARaaeiG: SELtor sy niie tish SSE B INS S1 t o 6,

12 to 2#arP4, 330, 01 SRinoQkiddiffeRECEMIMARe ARG VRLSdHce RREAIBERY iile, exanpl es
of which are identified in Table 8 or shown in Table 9A, Table 9B or Table
10. | n gsnalissiasenoglauilisteede.wi | d-t ype pol ypeptides are excluded, i.e., that
t he pol ypeptide is none of SEQID NO. 6 through 11, 28, 29, or a w ldtype
sequenck “hgemt inbhedonah afizizlds” &fens te mtbrodien displilysgd¥single binding specificity

which have variable and constant regions derived from human germline immunoglobulin

sequences. The term also intends recombinant human antibodies. Methods to making these

antibodies are described herein.

The term “recombinant human antibody”, as used herein, includes all human antibodies that
are prepared, expressed, created or isolated by recombinant means, such as antibodies
isolated from an animal (e.g., a mouse) that is transgenic or transchromosomal for human
immunoglobulin genes or a hybridoma prepared therefrom, antibodies isolated from a host
cell transformed to express the antibody, e.g., from a transfectoma, antibodies isolated from a
recombinant, combinatorial human antibody library, and antibodies prepared, expressed,
created or isolated by any other means that involve splicing of human immunoglobulin gene

sequences to other DNA sequences. Such recombinant human antibodies have variable and
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In one aspect, this invention provides an isolated or reconbi nant

pol ypepti de consisting essentially of an am no acid sequence of the group
SEQ I D. N©o2011t1a3®s 12 to 27 or 30 to 35, 1 to 6 and 13PCO/UB30110802a2

pol ypepti de conprising, or alternatively consisting essentially of, or yet
further cansist.ing,of a no acid correspo to the 13-3 and/or a-3

f r agnerfio8staat raglpa%ﬁiﬁsaﬁm W@"Flﬁ?%%ﬁf%l@e FPRANEg fPlﬂnﬂl@qu%ﬁs I ACHRRg exanpl es
of whi GhhyJaghdide h%ér%mreée%ﬁﬁgn@ﬁ%a@ Intitdjed chi BOTRIEQ 108AYIMA! ent

t hereof of each thereof. In another aspect, the |nvent|on provi des an

i sol at edutagerneae(xvrbwhaman pohppeptsgdac cf@dplmmlggm@ncalm esadaini wied yore@wsi sti ng
essenti al | et . further .consistin no acid quence of the
o oup. arente) S e Bt ShReRes BPudyiZnd T Ge P 8Ech ther cof . or
a pol yn@&&m&ﬁaﬁaﬁmacﬁéme s&fucidel eanalileedoYive® ASnSdndelaRYS6 Atimah kymafne Or
yet further consisting of an am no ‘aci d corresponding to the 13-3 and/or

a- 3 fr agfend ¥ Llofequengs maphidt asturally axesh »adin tedumen ppEagly geRlnG mi ti ng
exampl g5, of ik o o RFLKAE SERLD HO. a%%aasoagneazlbga h@clf agment or

bIO|OgIC eqU|vaIent ereo further” conprises |n&%pendently at

| east 2, or 01 /12339 CI/ US2011/ 0302 ively al |east or

bt or nahy Gp et R o Bodicy 8 ARG D ypcst B rstphih eqrabiveg o

al t er n&jeby 8bktrattel 8dpically bP ge@h& @ﬁgllﬁédriﬁ%' FomtantiBa®) vaBiabRrandlchbstnat i vel y at

| east 9 or alternatlvely at | east 10 amno acids at the am no and/or

car boxyrgipegaiasipslosgingtie dgbirgepedicle. | n one aspect, isolated wildtype DNA
bi ndi ng pol ypepti des are excluded, i.e., that the pol ypeptide is none of
SEQ | D ANQuse8 heterm tigghtefid " h@83n1.29], andbodbz dthmugﬁzdct)i@mmncgtDHuﬁoT etf@dtov | dt ype
polype ti de, sequence listed or shawn in Tabl | n anot her
hopect MUHAIOH C&Hnwco%nﬂ'&séy M P aBaY &%ﬁ%ﬁeﬁﬁ?ﬁmﬁp PoBt i de
CO”DFIShmﬁmiﬁhnﬁb %bﬁﬁﬁG%@h%Iﬁ&ﬂ@m&Uhﬁ%m%&ﬁ%ﬁhb&héym@hum@ﬁ yet further
consi sting of D. NO1 or 2 alone or in conbination with a pol ypeptide
conpri snmgmog}oballmSe(rfmlm,@mybcd)nsm Witheféélsﬁ‘élftqnaB vgriagfle ragroryeftthtf urt her
consi st/ ?r;gl 01]: rg‘?e ?3) acsllcgue ) es ar %ﬁ% }o% otfre]l%oili u%la%ndétgr Icl)’orf ragment s
of a Hae SH PSR 0eng F [ g% on 41 |ng s of which

i ncl UdemﬁE&l}J)@J&ﬂD@s mdiZe! fat, QutHit, aﬂn@f h@nin agﬂmnmaelﬁlgahdod&ire@s@aiﬁoagw val ent
of each thereof. In one aspect i solated wi | dt ype DNA bi ndi ng pol ypepti des
are excfigduand capacity Ramapied a@mWef‘;ﬁtm%Yecqn@rna Aesidypes é@@nemon%uné i Bicough
11, 28, Jolo sequence
Ilstedlfa8$agéuﬁéd or @#ggﬂ&?% ﬂ‘%ﬁ@»@i?bﬁﬁggz IQ%X@f er&%gﬁec¢8§)
|nventumnqmmeuuHeﬁa@nﬁumaﬁahamnmmogbbdnbunamhtmgkmﬂépxu@amMQMMnmﬁang or

aItern tlvel cons essentlall or. yet further consistin SEQ
“§136‘rx’ﬂ“ %z%?fe% ghughanggyti éa‘fﬁ Qfélltaéﬁlﬁl%fle SLEIRTG HRinggeid Séﬂ%ne or

conbl nafan%a%traglal ra%ﬁaantregen SPHRIE A hald b&hlhdiby flih aconsi sting
essentially of, yet furthér consisting of an amno acid corresponding to

the 13- ®rla$11b/ndmgaz13)sftrcmg¢hemmrs) aglid Eomzemphi dntibodyn flh gm@lehumlﬁazaﬁlr | HF13,
non- Ilnl h exa q ch include SEQ ID NO. .12 throhj&t andd34 35
or a bi‘Gt %‘ﬁﬁsa?re Egmcvea 8r1?f° © 8 L P h EPRC TOpROISH I B R | saS|°8‘i“8?fe

wi | dt ype alYA-Hahiadi A8 vBRl R kd dak a’ﬁhﬁo@;x qihdtefhanize@antifodak n’i aRel ypepti de
is none of SEQID NO 6 through 11, 29, or 42 through 100 or an

i sol at é@n@ﬁwaiwyp&@llmw@émsi@élogwh&hd@w bbsatiplly Tesfifect gn ontighdunding Tabl e
9A. Thi n r es,..l so a des

compr Soffr?éﬂ%gg{%ﬁ%% faﬁcfff%né’ O ggrrvétwset slu'bé‘ﬁtuﬁ'on% r&gﬁ%&bh@ aaL. gl% gl%faglﬁeher

consi stuangeMupmbwaolaIcmwpaenyMaﬁlﬁhr 8eoddiic, Iire-arfdite, @llamlﬂiB-rvahné is¥igne@r nore,
si X or nore, seven or nnre ei ght or nore, nine or nore, ten or nore,

el even tBicopipe and ﬂﬂ%ﬁ%ﬁﬁ%ﬂ1Wﬁﬂ%ﬁ thirteen or nore of all fourteen of the

i sol at ed pol ypepti des or fragnent or an_equival ent of each thereof.

Exanpl ekhederneyipllychsiladibodpi @lt“eadl}@ionlab@mbbgnampmqtﬁ@pm@e@r@mmﬁer ®i ng
SEQ ID tivel and 3
or altér n aljffllt]ie(?l q%%nb%dlﬁs thgt arg ﬁ?@reﬁa (%}Il\?éi f%er%ﬂ% ée 151%Jior at{ e%na ?\}%ﬂ]? fSEQ | D
NO. 1, 1ﬁlnaﬂ1@glﬁbﬁl’m ﬁiolldfzﬁl’eb@tsd:dtﬁb& agadust 3 spétdﬁéantigrenaéabﬂwb@gnﬂtﬁﬂg)a diffe@dnand 4

The pol ypepti des can WO 2011/123396PCT/U82011/030212 be in any orientation
e.g., SPEPPH NO. 1, 2, and 3 or SEQIDNO 3, 2 and 1 or alternatively 2, 1
and 3, or alternatively, 3, 1 and 2. Biol ogical equivalents of these

pol ypeptides are further included in this invention with the proviso that

t he sequences do not include isolated wldtype sequences such as those
identified in Tables 8 and 9. In anot-Bér aspect, this invention provides an
i sol ated or reconbi nant pol ypeptide conprising or alternatively consisting
essentially of, or yet further consisting of, SEQID NO 1 or 2 and 3 or 4,
or a fragnent or an eqU|vaIent of each thereof with the proviso that the
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as described herein. Such pol ypeptides can be isolated or produced using
the nmethods known in the art and briefly described herein. It is understood
t hat funcwOanal12839ai val ents or variants of the wld typecpalsgqepsiae or
protein also are within the scope of this invention, for exanple, those
havi ng conservative am no acid substitutions of e am ngQ acids, see for
exanpl & FR e U 'R %‘H’i’PBijQ_erﬂY?éﬂVﬁqéo?lBE‘f%r? ft}hg?@ nERYOf &ing a

Pr ot ei My i dAPLYRERT by, Aihddlh nd BYRBE AMhdMihHd £LRR atd\GHASE RAliveesy i de
joined to an antigen presenting matrix. In a further aspect, the

pol ypeptidesnapegytaivnugad adnoestdrifotogdion @r amgdst leonatiineoritabbke, cQuifpabl e

| abel s are own.in the art and described herein. In.a yet further aspect,
the. pol T T a AL RO &S R dbtsdbt e naber iRl eiaifhed” o
expr ess@ébedicd, R§stSiHEpBLRated amitiAsds, MdokediniRthGedr eukaryotic host cell,
such as a dendritic cell. The proteins and pol ypepti des are obtai nable by a

number Qf uqi AERHS eR KARWRALLIC iBRES @fechl ol IndiBetlyNGot@lidble WthGdlndHe| ude

purification, chem cal synthesis and rectonbi nant” net hods. Pol ypepti des can
be i sol@tgdsition thap rsepargnicdnsestiycdr iagdirdntiytto el donppsitionto by detettbbdsz..such as

i ipitation with i.body, . tandard techni ;such |

1T anvasmtn et o e B R B R Geb ity e ovbir SB0g.  For

such maopad@ba@ic i§REpk QlicteasdPPhid W%ﬁ%ﬁﬁéle&ldeﬁr prétdif 20 LHdetBedyr ot ei n
(0}

Purification: Methods In Enzynol ogy . 182, Academ c Press).
Accor disagh yo gersraie i nkabeled oppnaposdiopr diike das alsreinpludesespquenceseorgigatgdiiong t hese

pol ypep[flé 80 %z%@cﬁeo\‘[\%le tha%%vigg)?ovri) eoeg Usia u(éct))ﬁ gi r}gs%&o% "ﬁge 2 bérﬁ:idns%duetr)l es hl?C e
processes: € polypepti dés a

I

P SO €ah be obtained by chem cal Synthesis

usi ng aus@eserETuratdnt pestainl (alBPeaediho Mkt e Thpeptl ey By adbashlé 8y iselClv.@s t hose
manuf actured by Perkin/ El nmer/Applied Biosystens, Inc.,, Mdel 430A or 431A
Fost er Teflipipotopp labglkser ﬂ'FlﬁEeS%‘%Fﬁi%l?ég? ol dn B6ICHsep tan sz B 1DabYy way pattlyzed and
fur t hercghidaf hifflad oS L6B0RLE pdlin A BEMROGIRNG fich i itk ofl1e OFRY RBERPNY
(HPLC). Accordingly, this invention also provides a process for chemcally
synt hesdazibaguitdbde for emell Rsalotctbdtion drmveratuicibldfpr preghvthchiughpiithercsmgpeAse of

the protein a ents uch as am npo acids . and enzynes and |inking

t oget hegP?lf’ﬁélt%ﬁ‘? [?@glge@%%% Rutte gk e t@_r%%%%rﬁw h%lSP‘@OH%SaPO%-equence.

Al 't er ngh i¥glide i{diéheR! QR BRpaf dIuBRIKRERS! HR$nifANnEE ARLAINIEAIDYyMel ]+ known
reconbi nant net hods as descri bed, for exanple, in Sanbrook et al. (1989)

supr a, nrstcing, achdeg cosyhesankhedelt oraydgsiraply dédtsstediob édndyebequantibed oApr ovi ded

by this application are the, pol ti des described herei.n conjugated to a
Vb 201 TP Pt oS BB e £ RS R P S Ve ¥Rl g noet e
et hodssonfifthe® $RRIaE a rélpbReiBRiY qhabake deRedlsPePipriesa EaPokke haeupd to a
colum and used for the detection and purification of antibodies. They al so

are usefughtizadle eraigesirallp reporablpr wduesucbs ef iensitlopfilarszatien.dad®r i bed
bel ow. ept | f ISl nvent. u i Ln.vihtro assay
syst em();ﬁge?gg(?ﬂé’é&' ? %;&glégs(r%? %Ctegorr dr gegsgé,}lc\e/\%&gﬁsr’(r?r%ed‘?ﬁ%:?%ﬂéc%ﬁ%sggl aﬁfrbgcesses. It

i's wel lgekorawdtdiretitpsgdng k ilumhiadphiote bhu@bphdrbassosatbdfwidedn a8sy eampdaentrade t o
the peptides. of the invention to provide themwi th altered properties. As
used hecBiaHy i@ yedrinbingings ot wdirgotlyrusing alupynenhoreer farephere assenigied tiat ur al

or sy ”ta%{ﬂeP(eg% ﬂ%@oﬁé‘ri 0?1 ?ndiéa{ﬂ%?é g&%ﬁ%&kyﬁiﬁﬁpléﬁﬁ lﬁﬁ’ﬁ&sééﬁ?la@teﬁ gléa{t gfd%ﬁlicg al

i soners, and aci d ana peptidom netics. A pepti three or
nor e amsignalsaacldde, ibst @omobhimyted & biekinamesotricg ape phémidumineidercqpdpttecdadlehai n i s
short. .1f . the pe]roti de chai nl IS Ion%, tﬁe elg)ti de is com‘mpl called a

pOI ypedtl]inHES(&:FlC% eﬁp(a}sgigﬁl_lera ly COmMpriscs a ¢ anggl , OI an occurrence oI, a’luminescence

signal. Suitable methods and luminophores for luminescently labeling assay components are
known in the art and described for example in Haugland, Richard P. (1996) Handbook of
Fluorescent Probes and Research Chemicals (6™ ed.). Examples of luminescent probes

include, but are not limited to, acquorin and luciferases.

As used herein, the term "immunoconjugate" comprises an antibody or an antibody derivative

associated with or linked to a second agent, such as a cytotoxic agent, a detectable agent, a
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Peptides of the invention can be nodified to include unnatural am no acids.
Thus, the peptides may conprise D-am no acids, a conbination of D0 and
L- ami no awodsi/assdevari ous "desi gner” am no acids (e.g. pPCThst@i/sethyl
am no acids, C-.alpha.-nethyl amno acids, and N-.al pha.-nethyl am no

i ds, c.). t peci al ties t ti.des. Additionally, b
St gniTAOBRERERD S HOTaaEdY SRTBPLHIFrE colpG S aBa: bepitEs wit
. al pha. ;nligbdE & Synth&i BantibdaSy se fheti® BEGIRly, o AP RispdfiSntitdRy cyclic
pepti des carn be generated.” Generally, it Is belleved that . al pha. -heli cal
secondafy, Hés:)bgfts#%@olgﬁu&%&%ﬂmaﬁag %ﬂﬂireyb@taw?&tlﬂﬁlﬁtég%%&*ti@fr@s%iﬁd- The

pol ypepti des I's 1nvention al so cah be conbi ne various solid

phase ahodan@ns,,tetsandthyshcalamimp basid, crgh®k@ntounsarpaateehyl-aog@hrinsapgens,al

inmplant, or.a nedical inplant_or ligquid asg carriers, such as. heads,

steri | MBRCIIESY stibsnedishe, Yﬂw,ﬁ%é%if il ya%LEgﬁts Ritlo Ol gy S

phar macebiIGREL ¥reaR6EMeall iRl IBASRichABAS QiTBSs) IinaBbdiEss FISsERERST ons and

enul si ons. Exanpl es of non-aqueous sol vents include propyl ethylene glycol,

pol yet WBrbessend|Resairctaiienviegiet@btd).oi | s. Wen used to prepare antibodies or

i nduce an i mmune response in vivo, the carriers also can include an

adj uvarih ahbthtr aspetistt diluotoscano rbsipie Cunfatioadll 2¢d autiitintite aowipat hftachnicamone
skilled artisan can easily deterpn ne whether an adh%vant is

response
requir é&llaQaC%P%fﬁ RNt Hoperdhe syrfice o glep?ﬁﬂlﬁé Lgsugsueh as psgellur

¥ only,
sui t ablig, fdi WAAbR fhfHoHASrofY influRif20bud fjohtQtn Qi & ﬁHﬂﬁfBCZalﬁ@@%!o & and
I nconpl ete, mneral salts and pol ynucl eotides. Ot her suitable adjuvants

i ncl udeinnmoo gptups, glabmayétyl grpiyeks, AalduBides, swociamiddessiovatind edfwifyl hdlelehedltofl abi | e

enterotoxin of E. coli a deri ives of cholera toxi .CP

o1t gondthEbyes usdhly wart ittt B Broir oiURrBREe. T B e on al so
DFOV'dQ§n&kﬂ%$?H%§8ﬂﬁbQ@bﬁﬁ&ﬂ@ﬁ%b!WﬁFﬂﬁﬁﬂ@Bﬁﬁh&ﬁe@fmﬁk%ﬁkﬁﬁ%kMﬁ&MiWD

2011/ 123396PCT7/ US2011/ 030212 consi sting essentially of, or yet further

consi stlinkgr, dic aggny thefmarkep by e peeand labohagegentnut ei n, or fragnent of this

i nvention, alone or in conbination with each other or other agents, such an
ant i bi otEukaaydicanllgomegirabhk of trerlife kingdome bxapsmppant ThThemebecamnippsi ti ons

are useful fo ri ous di agnostic and therapeuti thods as descri bed

ner ei n oyt BieRlacn Pt HOUHE TIPS gTRoVIHES ! MR G are

r econbi RaRLoROLY BisehiBRE WiRSe ENRAH HYaRNE] Rilo PSR LltridigcabPMeerhslent i fi ed

i sol ated or reconbi nant pol ypeptides and their respective conpl enentary

st r andgnenveignorandagryprskeletg. tlihe niasbélarasterstic nesdhriionkavndsobgtnsch gt | des are

Lar et R AR B AR PO LR O, P

“oe™ Ak re R d or rec¢ombi nant
pol ynucdxembic@cdsg highcbplasix Riseaad nasnalfinglle Nohldimitifecisgllat&d or

reconbi nant pol ynucl eoti des can be contained within a polycistronic vector.
The pol§ktiyPeoesiges hesth inskudopganiapnioVineRRR CHIC, MYFIBe. il AYian. RRII28 8 as

si RNA, yri.RYA or dsRNA. In another aspect, this invention provides an
interfering agent that is a polynucleotide that interferes with the binding
of the. to.a l.ypept i r. protein in a.mcrobial biofil r a

Four - vy AR S p PG, B BB G Gl Bl Aey R Bl ey ey

j uncti aie pRidedusberbiddmalimeseiririangd ardhagd. | IBaldiedn ke tkomas@ailytNgl ¢etd de
that has inherent flexibility or bent polynucleotide which can treat or

i nhi bi teelbnam alsqpeniain eprssiciigferhatinn iBiarrdichgr taopisirlbedbd] enisaonga Basteyigl qells r eat |

prevent iLnhi R i Qfd I ' i 1
disordé?g?mkﬁgbgfﬁggwgﬁh%ﬂ}{ﬁ% arUﬁ@éﬁﬂﬁgﬁg&gﬁtﬁkggﬁyH&gﬁégﬁﬂ%gg%ggﬂ%g t he
i nf or matm tongpr Bukdedtib esli fhatarecthiigsomdjeddepat rddubaped bpiskichll, andsptilak art. See
Goodman and, Kay . (1999) J. Biologjcal Chem 274(52):37004-37011 and Kanmashev
and Rodi}?t%?'de‘lﬁa\gé’ﬁig/t?‘(%@ abemeﬂw%@em@%@é kg suiryoiee bﬁﬁ%ﬁﬁ?@% Vit her
provi des, iy IrsQba! Edufifiel REAMBILIAE nBPHYALF|CRLIAR RRRERLEYELY |1 nked To a
pr onot er of transcription, as well as other regulatory sequences for

r epl i cdtacenuameiidfaltwansi Basterom. st abl e expressi on of the DNA or RNA As
used herein, the term"operatively |linked" nmeans positioned in such a
manner that the pronoter will direct transcription of RNA off the DNA

nol ecul e. Exanpl es of such pronoters are 5P6, T4 and T7. In certain

enbodi ments, cell-specific pronoters are used for cell-specific expression
of the inserted polynucl eotide. Vectors which contain a pronoter or a
pronot er/ enhancer, with term nation codons and sel ectabl e marker sequences,
as well as a cloning site into which—-3%-inserted piece of DNA can be
operatively linked to that pronoter are known in the art and WO

2011/ 123396PCT/ US2011/ 030212 commerci al |y avail abl e. For general

met hodol ogy and cl oni ng strategies, see Gene Expression Technol ogy (Goeddel

P o A NN A - N .



A pol ynucl eotide can conprise nodified nucl eotides, such as nethyl at ed
nucl eoti des and nucl eoti de anal ogs. If present, nodifications to the
nucl eot i cworwiesisse can be i nparted before or after aseemwhisgoiof3ahe
pol ynucl eoti de. The sequence of nucl eoti des can be interrupted by

non-nuc| gotj de c nts. A polynucleotide can_be further nodified after
pol yner ﬁ%&ttvsﬁor pn@ﬁﬂﬁgn%?yﬂ%ﬁpeéartttﬂr Niofsin g1 # BEnsHgViehpNEAt 20 The term

al so re‘eé% Se, bhifPtR b‘é&vﬁb%tedafﬂﬁnﬁ'nﬁﬂﬂrﬁ ﬁ&l&%@ﬂ%@uﬁ@' £AULIRSH cANpRsSSicather wi se
specified or required, any embodi ment of i's invention that Is a

pol ynudiiedbto aeanggeorepese sn potibulihe T dollbhiegentrecapted TC8).manvdbjeeich of t wo
conpl enentary single-stranded forns known or predicted to nake up the
doubIeJﬁmnamﬁednﬁgmﬁmnmhmmu&hE”vebtQMﬁommﬂewwemﬂﬁompgm@eobboﬂ@gymémbyivo or

ex vivo, a pharmaceutically acce e vector .is preferr h,as a
repli caanaeﬂgr CHRIBITEE RS PR ejnnéaeﬁ ligand\pary &PGC'%ﬁ&rnrﬁﬁ%uu cal ly

accept ghfg Hakd Ql'te?a&f?)'ﬂto@'aﬁ' Hﬁ%én%ttﬂ’cﬁ%'v%h&bl@?ég@&s@f urnﬁiu%o%%ﬁﬂ{ hé&@y GRD be

further nodified for transie or stable expression of e Inserted

pol ynudi@bthaﬂt@ AAQbodsedltimnemd,mg ey berumi?! phapmoeéut i el dkylledaciegan ablle

vector" i,nc but ted to, a ve ctor..or. deli.ye vehi cl e

et ng WHESBH g grptondrafis: el @ins oS b bt gk el ¢ aci o

i nt o dingopbRaceRirdes af p&YeFBhAidel heHChe BotéREA A adtSis@n antigen. The skilled
“replication-inconp etenF vector defined by its inability to produce viral

pr ot ei rﬁétlsapweﬂlfw@hqrglnéwt@a@ thet ngdleic peids ercoding aherotont with dlep proettiabl dct  An

gf‘amg'lgéggl afi roldo 1 Cf‘&q Ilt}(eé(gesl ?@,ég&’etgg)% aﬁxf&ﬁetlot‘fg{ﬁé& ‘ﬁgvglipo%phér u%l'éi%r%ta%%(‘ﬂ'w{ter et

repli caintigénsi A€ AEM1 KIS to Tl 1t msRSulbQIbut edn 0% ﬂhathldérpmtat mdtegﬂee Theansf er

of gene markers has been established. (Bordr non (1989) PNAS USA

86: 8912c1BYSAMIZERPY Bran aglgpgiyal pRISESIES 188 legylgshavipgt PFCPPG(t!L@Q@f)m BIgsH-

79(10) ed cells

(hat e e Sy P S SRR Eal PO 5, 2

genetrembhmuﬁodmkmedmﬁehmmnmahghmlomeﬁmmadmhysKmsemgypnzomcmmsareant

regulatory sequences such as pronoters or gene activators (see, U S. Patent

, 733, +pol cl.eoti des can be n et ctable
o ko A af R gnBBE BRSPS bAFR AuaRe RS bl o muct i c
acid aruabhegpcﬁ&mrgaﬁlm -Oipe @htigdhe Aenel dMligdne@inlbe rhadd WasyMaktiebyreebmBRRAOPT | at e
detectable markers are known in the art, including fluorescent,

r adi oadn¢theds asdgehedd, buigie setlenited Yamrigenisireptides thayiamm dillisTeatinhy mapifeH ar e
capabl e I

oo re Bg Rk KB AERETE SR il RSB bros Ol dorldib Y

al kal i qemphlolatah&h@@e, bmkager@:m glatbedy nnﬁetoe&dnmtnbmﬂlr?@letule/er aherdidaad.
environnmental |y esirabl e reagents t enzyne ta

cal or { Beieon daf SL68) Ao et aﬁle%heeaéwg%i% o e B ot Mgimas _

Vi Si bl Gt bR YIRBNRYR0 BindIH AR LARNRIREBIL R epitb (k. | denti Ty speci fic
hybri di zat1ion wth conpl enentary nucleic acrd cont ng sanpl es. Thus,
this invention further provides a nmethod for detecting a WO

2011/ 128398Paneus2030 7030212 hsiciyiser vativamd adlddypy mdiden ot drdantigenip pgptide

co Ie t I t h a
comp! SRy FER R A RTaRk S PRl BLEARASE PIIBRLER Yt 2

poIynuoheehmﬂﬁeofat&fsmhﬁuenmbonﬂmmdenmeoﬁdaﬁm@megpemn1tt|ng hybrrdrzatron
(preferably noderately stringent hybridization conditions) of conpl enentary

si ngl e-strand cl eot re, f nd stri ngent
ybet o DU PG S HnBr R AUET b Pl pot yHLCT SHERal ashmr e b ar ot cd-
from urbnhadaﬁg Bz Qi face 'nﬂﬂé&ﬂe%ttﬁzﬁ@?@féqﬁ’ﬁ?écw&' ﬁh@g&ﬂp@esentaﬁt@@tm B&1ldin@qsr _
pol ynucl eotide pairs are detected using nethods known to those of skill in

the ar trapiddraferejgegpnhn funansxbehEC is alssintvoakthet haman [ctb@ofe anijgen’ The
ponnucIe de e od| din this i e obt ai, usi n chem cal
synthe5|s%&fecgﬁg9 eéF%%Fﬁﬁn cfﬁ§§%he@%g9me Wna’ &@ﬂ%gtr 1therHeof

Met hodsar@tlasdesd iaed ctmllmoetaepmmﬁcsmbt\ﬂss E1RE emmo\r\ﬁbmdbshtwnlﬁaﬁe and need
not be described in detail herein. One of skill in the art can use the

sequendEtaedincye piateiaamade Bp A e shataichcoded &sthe Mt glopperaleaglyilméedyith

enpl oyi; e I The

ol ynucl B o adle 1AL MRCIAEELEE L LR Ao RTRERE, 8] nidtl Rt | per
The PCR technol ogy is the subject natter of U S. Patent Nos. 4,683, 195;
4,800, 159; 4, 754, 065; and 4, 683, 202 afl-descri bed in PCR The Polynerase
Chain Reaction (Mullis et al. eds., Birkhauser Press, Boston (1994)) or
MacPherson et al. (1991) and (1995) supra, and references cited therein.
Alternatively, one of skrII |n the art can use the sequences provrded

o o - . - RN I A



It is known in the art that a "perfectly matched" probe is not needed for a
specific hybridization. Mnor changes in probe sequence achi eved by

substi t utwornoiideb®si on or insertion of a small nunber ofrCiamses1M602mDt

affect the hybridization specificity. In general, as nuch as 20@6base pair

m smat ch |naII al.i gned). can be tole d.  Pref ny robe
useful ¥4 a&%ﬁ%@&#ﬂﬁnﬁ% NSHET BrASHERDH SRR tP?Da% T eellst 6&?1

I denti Gadu§OHT REANBITI LOMBuh &R OThss NNIBAHE1E51804N0 inchfle B{&P&aﬁé 85%
identical to the correspondlng gene sequence after alignnent of the

honol odetsodiagiio moteuenomrcsraeg pf ecme:loaztiblyt ly asso@athd biand P3Bems.dEHss tyMHThese

Bnalys iS5 or et B s BrOT R i aghodl S aofirtes oL ACBPI Trng: ssues

cont ai MHRYIA 53918:%1»%%1! én%odTIH@ﬂtPﬂhO&ﬁﬁ)nQJoﬁ@o@ﬁBn@eﬁmﬂ% agh@sh dothprexSWlth d1gappor t

or an array such as a chip for use in high throughput screening assays for
t he detreelefules offangifresgicord hose eftrkilhiarbe aid ﬂreefgplolmmgl the pgpnetinbt | de of
this i ”‘éﬁ&;@@é‘oftﬁ&ﬁil«d' l%ﬁ AR nﬂ% v% 104%[ OVl A8 Ser? v RIADE 28 page;
conpr|§§ r correspon RS Of XIS G Avent ont &S

equi Vallea’llﬁmeﬁsl‘ee H S. CBmthﬁﬁEUit an(DSteﬂaﬂdV&gKIMHGItlgﬁlﬁﬁfanda’bpt&iﬁlﬂdufsc(l9975)O| id

support for use in hi hr oughput screens. The total .size of fragnment, as

vel | asChaﬁalagl%HanPubﬁﬁleé%%hﬂéh%ﬁt%N Th cbile hBg HLA) fictionase AP9gh Tispe

i nt ende cation of the particular nucleic acid segnent. Small er

fragneﬁ%gﬂéﬁT?Jggﬁggglly find use in hybrldlzatlon enbodi nents, wherein the
| ength of the conplenentary region e varied, such as betmeen at | east

5 to 10Thedembdantigd@Praseingonatae’s as @SGCév:em ,flmelnds @n@ﬂd@ummﬁﬁm@w@i@me

ettt R e SR

conpl e S e Y T % des in
| engt h c@rige ganeeal by @efal itiden-peesaftidenatik Ic@ASE of t@mukﬂa&e/ofadmohnagb@ct fvity

of the WD 2011/ 123396PCT/ US2011/ 030212 hybrid, and theraéy i mproving the

speci f iREPIPLIRG cQuear VRYER PerPatsiiee of s ABt 8 fraiche IvSieefopnef @r abl y, one
can de o f. 10 or

nor e o?slygrr{tglre ggt i %Q%AJ@BF%%@R%%:BE%&? @{rgeg%@%y r%%gﬁg Zl}eg desired.
Such f raaggﬁnp&sémmgbmtﬂembdrmeﬁrMH@rcﬂzﬁs bmoléoﬂltes&bﬁﬂpﬂﬂxed tcﬂPI-ﬁﬁtﬂoglobuhn

synt hesi zi.ng the fragnent chem c ans ion of nucleic acid
repr oddevlflmﬁr%%féﬁﬁlbpwg@ed M%Clags Iihele ﬂ?%lr@g@ wlec eS AT ng

ol I gonugl &RIWhASHiGS HESG htsfed b Hsoid éﬁgﬁ@'ﬂt No. 4, 603 102 or by

i ntroducing sel ected sequences Into rec nant vectors for reconbi nant

pr oduct " ely,

50 100, Ttausivh A BN e S PUARD S BIR elast pE S ep P E B SRR WE LT, o

can seroren@s apigone irsthk dorni bamgteMHO ool gavasgnimabipeiyespbeifinstieetpt sl hat

means SHJICEURUE SASTo O B P ML SABHE S50l ABr S e S APREIIgE
repl i capd BgiRnlfh Y HERBORRUSes o dEld ihity néBkblggatl on may
be carrlid g%?%bf&%%?ﬁﬁgggﬁﬁgg%%ggfngnt %Nk%békgﬁgiaseg gh é% T7 DNA

pol ynerpsentiigd anwand oagwertll obriie fonTice]DMogmlltlynm‘m]& professnaleAVRC skave

transcmh$tase or |I£ ane | ength

HERE 1 foctrereat HRiestee e RRenaut APy SEoRderlolitdes | o PCR

as that
and ki ttdt@fic Byt | @FIL)'IQ RER. COPIERLGIRlihtcaviaile 88l saucithd er
anpllflcatlon he resultl fra ments can be detected by any

appr oprIIlmT@Ph@é@Sh Bcalls owh demritigescls; o Oéleg moldspleagmtwslly gesturéleotsyoihte.esi s

fol |l oned b |\ |on ropl de Stakni.ng and ul travi ol et
il lum ngflll% et%hl\(/)%ﬁl For Ién lecr]i]"?eS C@Pllplljexegto g%fne%roig\? fam)unt of a gene

del i ver vectp r..ve cel | have be devel ope ar.e. kno

hose. oia Fh dendiie S et AR PRt e RRsaBre P CHB RE i pene
expr essii fhih@inG&laricB! & LApMEIdiaRd hB@lﬁﬁﬁho@d‘ﬂss'u@éJdSﬂélﬁmh@Fle WER. I%é’LCh as in
hybridi zation to DNA mcroarrays, in situ hybridization,

pr ot ectln@m@é&a?y@ -Zd- Nendtier wllblcomstlatrtalﬂsﬁsmgst ps@@hamrhfmgdaf elaug@rl@n to
det ect q es n_of t.he a cel

expr es< > o el EE L OA0T e gelits B8R ou® plrdS: rae i E SR e hods.

I n par tih ghlaBhuinbetsSn u&qa‘eubhé@ tﬂb@cpaiceap@@hry@ﬂh@ﬂad m@ﬁaumrmlgaﬂahs adllsidpodi es
that are specifically reactive with the target polypeptide. Such anti bodies
are useful for visualizing cells that express the pol ypeptide using

t echni ques such as i mmunohi stol ogy, ELISA, and Western blotting. These

t echni ques can be used to determ ne efpression |evel of the expressed

pol ynucl eoti de. Anti bodies and Derivatives Thereof WO

2011/ 123396PCT/ US2011/ 030212 This invention al so provides an anti body that
blnds and/or speC|f|caIIy recognlzes and blnds an |solated polypeptlde for

Y " —— = B o .



anti body, a diabody, a humani zed anti body, an antibody derivative, a
reconbi nant humani zed anti body, or a derivative or fragnment of each

t her eof . Wo 20n¢123®pect, the fragnent conprises, or altepoatise@yseonsi sts
essentially of, or yet further consists of the CDR of the antibody. In one

aspect, the det ect abl r further conprises a
det ect ésrrenr@bfirﬁ% ﬁr@@graéuerd?% t\X/h g’ésp% f derdveddTom MABRPEEHEYel | 1 ne
t hat p%@r&%&e&lgﬁn@ﬁ%twl FNLIRRAY a gianrcma% dﬁﬂﬁ%f@rma'nﬁ maHTPOBI | bR

conprising or alternatively consisting essentially of or yet further
consrsUsnqﬂbﬁnbmekmdnnocémdmtmhspaboﬂeHEdbddMnbndsnamen®QM$ﬂBr provrded

herein. Furt vi ded .ar.e \u s th am no acid
sequenéﬁmdFy%ﬁesgnff86%?%@Jgﬁ a? dﬁeﬁﬁ@sg et g@Tﬁgﬁh%%€ "0 produce
reconbi pant | chem cal | hesi ze the anti bod oly i des and

fragne o\ O’tlﬂél"@cﬁ@nd“r‘ﬁ“eceﬂ%ta%leo‘o%ypilﬁ%q%%d’t’lied%?é theamoy %ﬂ@&g %tgqal

eukar y Qha 6o QfioshTgHeRE yf?/fa't&e %nbcyt@é’ arRYDO} Qﬁoc%‘é@%&rﬂéf‘fﬁ%gﬁ&ﬁf&@n@r t and
descri bed " hérein. Antibodi es can be generated using conventional techniques

known imedhheismst Mamdcgeseengalfl bydesas o phagoaytokie, whdreasddUs mthever al

t hodal t duct f .onal_ant i bodi |
ool yo oRaToRSt odar BOE SHREA Ry B Bast A5 Dat FoRooReSERi L abi o

manmmal sp&indte Coiter AAA SthMid 0B PNathi £383844 APRdsSHecl YhARRAHRL DEs aRad¥Bt er s,
horses, mice, rats, and rabbits. An antigen is injected into the mammal,

whi ch rendo@é@altbhectselay nﬁno@@ttwg pmelyrwgle anthpuogs dbmersr@aeoe@@sw& for the
antige bul i urifi d from rum
Antrbog‘egqgﬁecr 20 Eg ANt (ﬁﬂﬁﬁgé evngaagggggggggg O?%?ictron of
polypepﬁxdgs3qorrespondrng to different epitopes of IHFa and | HF[ 3. For
exanpl e, anti bodi es can be generated using the 20 am no acids of each

subuni t_such as TFRPGOKLKSRVENASPKDE (.SEQ | D, f.or | HFa
KprF@e@ma&nrweé ) rrefrmé%snff % ‘Hr-r[ Q&S’/#rlm%éacmrgt iRplade

met hod o] @gdhtdcd Gl e R Bk fehiak ot fol @i ViR b cal ?9&1& 8-St 4iftigeh
admi nistration, injection volunes per site and the nunber of sites per

ani mal Hfresenopg patsl Epamdls:epfontaé}ed’%mmeltmméaf@q’mrnunqudetmeleadﬁmch afor

exanpl e dj,uv ly are used C N i mune
Fsaponat PRkt ATl AR A3 SRl ol vl BN e LB SR gen
depot, aningder@thb @V flhdimAor|paveined aﬁpﬁaa(mfmarrt TE8 atedvailablaidhiBnrhimgah
nodes. O her adjuvants include surfactants which pronote concentration of

pr Ft ei lrsoanltmgnguﬁb ped BSda Spseips eMinaegpolisyMingce Hreee% sar?arll berereBdinamly at or y
2011/ 15 5Ee Bl e ATRAER B CyBehAaRt s oM AE ISy How

adjuvanhsmbambaladnuﬂann)syqﬁemmp&ndniamemﬁamnmﬂohyoh@ﬂRMwmnmmﬂogcﬁs can be
generated usin t hods own in.th 3 gF @rgh,are'described in
.S, PACHKD Role shovereptegeios ars gnefisdsd itk fiegone ®. thosneago e, 656, 746,

6, 322, 788; 5, 686, 073 and 5, 670, 153. Monocl onal anti bodi es can be generated
usi ng CrHAMem l'laﬁﬁlhnemmuo@l@ems"trefembqu@sscabnn%fbiﬂdt @ndnti efnﬂlcwerulch descri bed
inthe literature. For exanq1 a hybridoma is produced y fusing a

sui t ablreedigteren immuserdspensae Thesegells alcwiel yarcrdt limifeddo.shietilsal, ce&m not

limte /04 3X 53, 5p2
5A3, 5355‘&&@9%{6%%%% °% Bﬁi&a@&?’%@%@&l@% (F@Qﬂfﬁ%@%&iﬁ JURKAT,
VEEHI , Kie® . TICHneRA CNILK fidhBtuntdr, iaQamMaddritdf ot INAMA M@ es. NE&IRTh dBcaseto,
PerC 6, YBZ/O) or the _like, or heteronyelonas fusion products_ thereof, or
any cellisserexpiRspesPedfie aptégeny apd CALF aporlismior &h@seﬁylg@%gr vedigpn ilsniliek| | | ne
as known in the art (see, those at the followi ng web addresses e.g.

at cC. Orthe thinf EhBfheC@Betor hFdcuRC G BHQhPAn Ney&m%ora&re%%)re oYVhﬁtlfgeﬁm i body
producing cells, such as, but not limted to, isolated or cloned spleen,

per i ph@pmlﬁbbmddlg, mydmhlud@wmbbdleeﬁ ot hantigemrasaptony BRcHantigaoeeeitensng
cells, 25 r | s essing heavy or light chain constant or

vari abl® orﬂ¥r é%ana%hmwégﬁ%kQH%%nces ei t her as endogenous or

het er ol ous"nuclerc C S reconbrn t or e enous, viral acterial,
ool - S e ST bR enrrecr St o B T ReYE brdhiobeb® Shogent

eqU'nezmﬂﬁ&ﬂ&xaQ@%#amﬁﬁﬁﬁgﬂmPEMU&A&umﬁUK%fﬁﬁbéﬁnnﬁﬁ%@ﬁ@&bﬂﬂW%HsQ ies [ DNA,

m t ochondri al DNA or RNA, chloroplast DNA or RNA, hnRNA, nRNA, t RNA,

single, double or triple stranded, hybridized, and the |like or any

conbi nati on thereof. Antibody producing cells can also be obtained fromthe
peri pheral blood or, preferably the sfp?een or |ynph nodes, of humans or

ot her suitable aninmals that have been i mmuni zed with the antigen of
interest. Any other suitable host cell can also be used for

expressrng heterologous or endogenous nuclerc acrd encodrng an antrbody,

Y Y b1 oy N 1



Anti body derivatives also can be prepared by delivering a polynucl eotide of
this invention to provide transgenic plants and cultured plant cells (e.g.,
but not I|Woi2bmdi28396t obacco, mai ze, and duckweed) that pPOIIISR01I06(212

anti bodi es, specified portions or variants in the plant parts or in cells
cultured therefrom For exanple, Cranmer et al. (1999) Cum Top. M crobol.

| mmnoﬁ).otfﬂf&@sumf fgﬁanﬁl@é\délﬁc@@@ﬁ aftp s ncisdelyEE of he product i on
of trangg@NliGdrPRBAADY LAYRSsIENRATS [Gdbiab ProIFBRI YR e REAE RGN
proteins, e.g., using an inducible pronoter. Transgenic nmaize have been
used t anggpr-gesifieammed cHpctpr bredinsAdivardihenlsicanh then adurct¢ specifevi@bdls wit h

bi ol ogi.cal activities equivalent to,.those produced. i n ot her r.econbi nant
oy et ouliBped ThinhungRs G Plbrb Sibe L85 BuBRHET fiendl, AR het &R, 050)
Adv.  BExpbsdyBéhtlyBirolducc4@dbddids difbltcdnd aspéefi€nnRen CNaBA B B&Is@ah alsdibki body

derivatives have al so been produced in | arge anounts fromtransgeni c pl ant
seeds iasEvaied hy Tastliindapyndansgwelmnssmss (dhs egsuss wigneantisansara atnablsdifes

(scFv' s)., .incl udi t co 0 bers, See, e.g., Conrad et
al . (19 §¢h$ﬁwﬁgﬁﬁ%ﬂr%%%ﬁﬁag@%ﬁ%@?%%%«%ﬁﬁgég?%ﬁgﬁlg% cited therein. Thus,
anti bodj es can al so, be oduced usi transgeni ¢ plants ccordi to know
ot hods IHER Bisay e prozbi Be S ek Ros e b’ Pob meRanaree 1o Sad ng
eX0genQyBstHRAY EMESErh & “iAiiogch MAETSRNING i c Ofc fdr @6l HivocuRB RaGge or  modi fy
binding, affinity, on-rate, off-rate, avidity, specificity, half-life, or

any ot trepaailyite ghtibar hemues wepase.cAlldanamakens apaantigsns, owewdr, 19tallnon- human

or hunman,.CDR sequences are mai nt ai ned mth%mHhe non-QHggﬂus§gY8nces of the
er

. ant1gcns arc 1 unQecenic. -AIl 1INMUNC reSpansce O ention ¢ via . .
vari abl’@ 8Ad Const ante regions are réb aced W thhanran” o anm no aci ds.

| N genemhabodyt fegivEDRr eiibéEscd(ea Tidchatlivatiand TRsiksponbsmanbtalrliyvivavel ved
in influencin anti%en'binding. Humani zati on or. engi neering of anti bodies
can be lﬁéﬂf%rﬂﬁcﬁkﬂkq rgtissRyV i pedersignd Heba suary 25 mappmaesulasi wekudet o, t hose

descri ' - 423 ; ' 14. , 483;
o o4, 450 B Hiis BN RIODR Bl Ty e ARy TRy P gty T
6, 180, 3obntia] B0, imBHAIN0EBE0THOIki1led artisan will further understand that nucleic acids
encoding a molecule capable of eliciting an immune response necessarily encode an
immunogen. The artisan will further understand that immunogens are not limited to full-

length molecules, but may include partial molecules.

The term “passive immunity” refers to the transfer of immunity from one subject to another
through the transfer of antibodies. Passive immunity may occur naturally, as when maternal
antibodies are transferred to a fetus. Passive immunity may also occur artificially as when
antibody compositions are administered to non-immune subjects. Antibody donors and
recipients may be human or non-human subjects. Antibodies may be polyclonal or
monoclonal, may be generated in vitro or in vivo, and may be purified, partially purified, or
unpurified depending on the embodiment. In some embodiments described herein, passive
immunity is conferred on a subject in need thereof through the administration of antibodies or
antigen binding fragments that specifically recognize or bind to a particular antigen. In some
embodiments, passive immunity is conferred through the administration of an isolated or
recombinant polynucleotide encoding an antibody or antigen binding fragment that

specifically recognizes or binds to a particular antigen.

In the context of this invention, a “ligand” is a polypeptide. In one aspect, the term "ligand"

as used herein refers to any molecule that binds to a specific site on another molecule. In
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5, 585, 089; 5, 225,539; and 4, 816,567. Chineric, humanized or primatized
anti bodi es of the present invention can be prepared based on the sequence
of a refeweror/ms3vecl onal anti body prepared usi ng standacu/usedieosd2ar

bi ol ogy techni ques. DNA encoding the heavy and |ight chain imunogl obulins

can be o tain d fromthe bri do erest and engi neered to contain
non- r ef R YR S(éhegllganﬁaﬁ&% e mlwﬁnherpre@&hwgct%m&l@tm%d

Mol ecul @fecRi 0LIPGYarl SRBDHINES proked oﬁﬁmoed prBfénP NEE a8pceDit Tethi: GigAR dikody,
the murine variable regions can be |inked to human const ant reglons usi ng
met hodswikinowre proteirhibaagombingsSlirePdy smth tiNocondplgmentalDindify site emthe imnhmaani zed
antlbo%% the], rine CDR regions can be inserted into a human framework

usi ng merhSiSknown in the art (U.S. Patent No. 5,225,539 and U.S. Patents
Nos. 5,530,101; WD 2011/ 123396PCT/ US2011/ 030212 5, 585, 089; 5,693, 762 and

6, 180, 3k @he aspent, hpeptyde drdigandaf the dnyehiiombindeth andntigonly dtteemimdnt sre CDR

regions can be inserted_into a prlnate framewor k. usi ng nmet hods known in the
art (WSPHePOO yBIAHENS P S5REYFh amﬁmb@ge BT Farceﬁﬁﬁqeﬁ@rﬁ%i?m a{%ﬂgga% fully
human t ch t echni ques can be used.
Accord?ﬂ&“%%%ﬁ%?é% OE?%%ﬁThQT(ﬁgeﬂﬁkég@ﬂg%?? ody sequences are nmade in a
transgeni ¢ nouse whi ch has been engi neered to express human heavy and |i ght
chain e{ntanbtbdlyasgecr’selsgan%maiybl@ tgtarram@g)r@rﬂ aguahbedyars gapcabpiliswnhaie been
made \Mh cc}md S?ﬁ'lerf %Hﬁt%sde{bfolﬁﬁ{{s abou{ 93 0 ac1dsal’ntlen dies. B cells from
transgeﬁ roduci ng d%s rabl' e &anti body can be fused to
make hybrldona cell lines for contlnuous production of the desired

ant i body .a fpSkee afpact,digangd may Bindseh reep@l on @R ONAY class Iantoiaonlearinl ohemuni ty
April 20QO0: 1820 ) 30: 534- 540;
Seon (TI5GGT G Mt o ot s 565510 S0F3TMaro afds (igag °3 ot
Leukocyte Biology 66:401-410; Yang (1999B) Cancer Research 59(6): 1236 1243;
JakoboMitasye( fiR93) asﬁdwtang@ds B[alyg)lr[aeﬂola\/teé tdredn VR HE 1613318 2ioluRe n 3h¢l
JakobOV|ts (1998) J. : 188( 3% 483- 495; JakobOV|ts (1998) Exp. Opin.
| nvest .enryoggaentt yhs@mmthe 1@@@&%‘1 isgbeyt 10(tq gbopyt 2B,8R10A acidulpng13- 421:

Sher man- Gol d (1997) Cenetic Engineering News 17(14); Mendez et al. (1997)
Nat ure Lengh Ihelsenil%eltféﬁn 1§cﬁl,catéak£ﬁgyﬂ Sl dORMuNITecr BandRogknPhun

Experi nental | mminol 03 The Integrated | mmune Systen1VbI [V, 194 1-194. 7,
Jakobowttestof m@%% de(ﬁmue @h@veqwﬁlmhms preVBW@tVee@hwmt@g@ 26 ABEENS 36 convtastieith et al |
(1995) nom ¢ 94- 307; r.ent Bi 761-763;
e bonedarmcotiig aikion pNRER LS RGeSty E PlrE8Y ik o

362( 641nb} redahre 328stinlAk@PEVibhE. Rec@nitidnl®AB9 péprde:MNatdompheaid sufBeient. USA
90(6): 255¥%§555 ghd d@gp %gtentcﬁ%ul6 075 1 1.) The gﬁ%lbodfgs S?'thls

invention als n ied to hineric ti bodi es.

ant | bodfEEVEFE “&kﬁ%é‘s‘?‘ﬂ“) mﬁfeaﬁw? e § e latwTige bl 16 cBF suiaonsgt Hbggpge » heavy
and | 'gﬁm bE R SpdleccRRes ol e opyyt%n%r%mseaﬂmﬂe&eﬁteanﬁ&hﬁ%neﬁee

e.g., US aten% 4,816, 567. Alternatlvely, the antibodies of this

i nvent iasspocgi Iabmsbélammlﬁul@df tho celt bat €e.ge ABS od CaX ), bodipalsle Of/eneer ed

anti bodi es are thagse erior_amno acid.residue

ot | bodsea iR Edng o Lot gl R PR BeBR B R ShrE R A hose
of a sagRAdnSAEsif&sorsRolbhias.t he antibodies of the first species will not be
i mmunogeni c 1n the second species thereby reducing the i munogenicity of
the antibody. Since the antigenicity of a protein is pri | y dependent on
the natllededt "Sross-Ispstivac s usphio ql%ﬁ%b?o@élm%m%of&% Hyeatign %El&b aul d be
reduce e | ual l'y

f ound %Hp%{hd(i)ltgl Egé?%rﬁgpr{g?l gﬁ&g ggﬁg‘érgﬁ nt??%ggl:ﬁgggﬂlcdﬁblgf)%% %%%@Z%a%%enent

of ext emd@r imesieadectshalib dethatcel th@e@@%/sh%@%?éﬁftmisﬁﬂiﬂﬂl@@ﬁ@merbdt tle, or

no, effect on.t i or. domaj,ns, or on,t er domai ct Thus,
PR ST M R (e s R AN R R g

al t er atiPimeWic6idr 8EIR acliiiéPthetcBy! M6y ﬁt&bb@@'o?tlﬁ@ﬁﬂv@rﬁﬁnr @{Maktnﬁ%fslb dues.
The process is referred to as "veneering" since ong%/u he outer surface or

skin ofmmhﬁes@dtat m@uwle levelpt(@rasthe lng@@défmﬁb@rg i thgalrt@ gansls carbiing the TCR
undlsturbe dur erin es

sequencl Aaaps Pl R G TRALCTES 4y S5F TPl tor Tl et Bemdi S udioR, 1
(1987) toedithe TES opindl%rcawtb A$opiilali GAVMD O @akinkiTi@h ﬁ&tpopﬁtal&oﬁ df natBet hesda,
Ml., National Institutes of Health, updates to this database, and other
accessible U S. and foreign databases (both nucleic acid and protein).
Non-1limiting exanples of the methods-—-8%ed to generate veneered anti bodies
i ncl ude EP 519596; U.S. Patent No. 6,797,492; and described in Padl an et
al. (1991) Ml . Immunol. 28(4-5):489-498. The term "anti body derivative"
also |ncludes dlabodles mhlch are smal | antlbody fragnents mnth tmo

= e e - o o



The term "anti body derivative" further includes engi neered anti body
nol ecul es, fragnents and single domai ns such as scFv, dAbs, nanobodi es,
m ni bodi ewQ 20nikesdbes, and Affi bodies (Holliger & HudsomrCTAGR&)/0bRIr €
Bi otech 23(9):1126-36; U.S. Patent Publication US 2006/0211088; PCT

Public tlon 2007/ 5978 US Pat ent 5, 831 12 he.term "ant.i [

der i vatipad G Cfvgéiw fehiche Fﬁ%fégvelﬂ %‘z@a%ndﬁ?ﬁq %la.deg 'zﬂfée pribEdape @Sr(ﬂﬁak. ng
| i near Qid hadbesleld, & go"‘ﬁhtf"rhlﬂejﬂéﬁ ug 2hd BHARIChA BTo Rc8ARAL Ad@indlhe ( 1995)
Protein Eng. 8(10):1057-1062. Bri ef t hese anti bodi es Conprise a pair of

t andemmadve bgzmlmnsl 1(11V&te@ﬁelctb¥ machz@&m)s whingmnfupe mespopsi whiol ubimatgjgnesbltndi ng
regi ons blne EE glef %g?be blipgcific or nonospecific. The

ant i bodP §4MEHIPR;O8 e feEsy Fetd s H B8k over ed and purified from recombi nant
cell cultures by known nethods including, but not limted to, protein A

pur|f|c@@mmﬂhe&ﬂmMmﬁﬁmﬁmhﬁahga@nnemhaﬂﬂpmmeaﬁapmganTmnmeﬂ@mduextract|on
ani on cati gn exchange chromat ogr aphy, phosphocel ] se chrona%ography

hydr opH{S‘B‘Frétqoﬁt”éFh&c?ﬂ IR BERGSC offf oAt O‘étr?r tRQJF Rfigrablyat

hy dr oxykapatdut 8. (6 AR ﬁ%féf‘z?di%/ PR FGIID. B AR pRraRllY , tfé'hﬂQb@lﬁrlfOQr mance
liquid c ronatograp HPLC") can a be use r pur fication,

Ant i bodbkls exdn hbre gm:fefabtyc atilgnseattono Q- fuidl Leden nmwptafdrgblp ar ichgt eboyrlotdct s,

products, of chemni cal nt hetic procedure roduct s duced b

P econoi Rk T g ea Ry Baarse il goiere ioanord e B Hated oF e

yeast, dficfhiflodiARthe dnlS&F{or 3P ER MG HANLEE!, kdativRrto Ml iBTmdle! §lotsd (ﬁpm a

prokaryotic host as described above. A nunber of anti body production

syst enmna) ecfdresiotrpdetion nl Bierohzd Radpicrpe] 2008 spbject. Duignend mwsm 58:

671 V- t.es e|n or po

Chen ¢ 12 HeRRR PR e EARea AR bOTnah 1P, HbieBn 3 Bt el Byt if

I nvent i YRopé-epceis) u@tlﬂﬁjalty aﬂdtpradh&ﬁoh%f@@ﬁﬁﬂnﬁh@cél&@@ésﬁh@oﬁ&ts%ﬁfﬁ&tﬁ undue

experlnentatlon whet her an antlbod%ghas the sane specificity as the

ant i bodyoleqsuewﬁlscmsmeﬁﬁalbfrblb@s ‘genanhiedh (eg cmrpeheMetids ahdqigistyingei ng t est ed

prevent [ [

pol ypepvt§}|wglrleb %H%Ihgl\%ﬂ % O#é Ba ggﬁl{lg&(&]’ I;%{y gﬂérs;‘t%g{l itlh\?l(la19 %r élq%lr?ﬁnbody
bei ng tieshicedt. Clbjfmﬁhmple\/\aﬁtfgehhﬁecaiﬁl& arhﬂﬂbyly ofin bhéetbawemdingmyas sshoisty &y a
decrease i n binding e nnn cl.on antlbo of ias i nvention, then it

is | kéPVl‘tnﬁéﬁsaY%@otWHomé hdes %%m% negimed wheepiBsler §x4naat ed
ep|top t vention
th 5 e Beg BT AR RN n PORABD BERAG ‘y*&?e%é% @%ﬁ%‘ﬂ”’éﬁ e Y e
antlbodkﬁme%bgbbdsdedmnéamﬂhﬂb(egdennﬂnwkmahdmumvem@bbmmdnhbanéndygen | f
the antibody being tested is inhibited then, in all likelihood, it has the
sane, o I ] .of this
ovent 65 SRR nOELAE S e FROMRRLF IS RAEL G 6o S BEh ARG o o
al | i nmmatpagsddiul thﬂsﬂrf@b)blﬁ&ﬁﬂ@ﬁ@r&ﬁﬁlﬁ:ﬂga&iﬂe&nd Pakils. cRésetrch 20¢urpdstcdbver
nDnocIonaI anti body can be prepared either dlrectl%éﬁ¥ selectlng from an
initialth ?9@ éﬁrver@éaew Bpaiiarensuaisn qaryimgnely titrestipa Tesstlareamirp at lgashavo
Secr et! ﬂlﬂﬁét%adf c?'ﬂ)tk:n{%%}ﬂeg Igéswnein% ol'ﬁ%&tt%ﬂ%saﬁ(wa'ﬂé'('f' d’) @%leﬁb@
selectlo nlque to rsol ate cl s swtch variants using the procedure
descrlbﬁd]BA9SBé@hm&ék&ns(ﬂ%n)h@mﬁﬂﬁbTBdwpl36%ﬂB) Guadgndbcathe ohiSthaB2: 8653 or
Spira et 1984) J. I mupol ., Met hods 7 - 30 rnatjvel.y, reconbi nant
DRA e CHH 1 ST ey 52 S UPOUPFL Y SUAC KPR B RArDREROEES RN it | bod g
with the, ﬁ)%elﬁtefmgcwep%e t:&ﬁplepnqﬁé @éb%hd §%hhlh99b%t1?@r§§ﬂe’cﬁ?e%nﬁ% RiMesan al so
be acconplls ed by one of ordinary skill in the art by WO '
2011/ 12B38Y%®RUNWS201 81980 Thxs pegmdwek ngglamltly dé¢fetiedtay pn ectantyifwodiledby Her | yn et
al. (1 86% Sci ené .2%2:100. Anuanté |ot |c an % ‘Pﬁ ant i o&y whi ch
r ecogni 285 R QGE™Jet FR°REN S pre é‘ﬁfnaé"h %%GS&B ge1e ‘e?lce%% ]i“‘bs"a%?
i nt er esthrofbRichAIMA RGP eSdvEraPoldtuRs hivEhdeh @Rowh to dMhlahcdX®-dimgilbtoryt & tivity.
detectably or therapeutlcallg | abel the antibody. Suitable | abels are

descri bewssishaat s nedigen 65 8o N iughel 6@98}& iodMed. 1 D41 ed)agent s are
known i r A s can be
| abel e (ﬁ}%lﬁ%‘ egﬁa%pgd %i_lﬁg?%gg% dha U(i ég}dql\%gl th%%/ét% %}bg;@éé r omophor e,
a fl uorapaems) antridedular kdhesﬁuainolbcaih@l eItdSAeMt])thnew%al@ebé 1U968-1068).

di agnostic techniques, either in vivo, or in an isolated test sanple. The
coupling of antibodies to | ow nol ecul ar wei ght haptens can increase the
sensitivity of the antibody in an assay. The haptens can then be
specifically detected by neans of a sé%end reaction. For exanple, it is
comon to use haptens such as biotin, which reacts avidin, or

di ni t rophenol, pyridoxal, and fluorescein, which can react with specific
ant| hapten antlbodles See, Harlow and Lane (1988) supra. The varlable

Y M = - Y b1 oy



In addition, the antibodies of the invention may be engineered to include
nodi fications within the Fc region to alter one or nore functional

properti esoabirizasvant i body, such as serum hal f-1ife, complrarseoti/oizaati on

Fc receptor binding, and/or antigen dependent cellular cytotoxicity. Such
nodi ficgtions_ includ but are not ted to, alteratjons of the nupber of
cyst ei FREIFGHES FiF %@e%tﬂaelﬁiéa.sa nlaeomf.l tprgiee W dieg %Pgatteflﬁ%n Si ght
and heaymne rains @5-st191uta AR &GS RS %t1ﬁlﬂ9at§r§{§%nhlg§3gwﬁfchtap@ ant i body
(U S. Patent No. 5, 425); and am no acid WO 6PCT/ US2011/ 030212
nutatlansa%mndnmhFBOMWngbyme@gmmhkmdd®o$eas@nthehBMQMGgwoafnﬁabﬂcwﬂte of

t he ant bod |t|o nt i hodi es of
the | ik SRR resePiordrbaiai s it Featmel s eigietn GF SRE R body can
be al t expds arfdifs @uaitRk@cpley CM2didr YITIA -ang péetrtqmeﬁllah @6alof199b yS@sitkat i on
within the anti body sequence to increase the affinity of the antibody for

ant i ger?62908: 91ﬂ>a¥emgetmd>s(19%2)71 14liggovesh P02 28504 36bpvi cArt €F9ad Nabirg, to

| ncr ease Al AASVoSPERISNL Cellin TR hek S BhahEb (bsf (pRppgosy! at ed
ant|bo haV|ng uced anpunt & of ﬁ résidues ’or an an Sody havi ng
i ncr eastadgebl sieclcim gcdshithalatosy thcureeﬁnﬁﬁﬁde&thyain@Eﬁn@lycﬁxpf essing the
ant i body |n a host cell with altered glycosylation nmechani sm (Shields, R

L. et alombingigp of mofgicyles Wiyehmwhon ?ctmﬁsaetbw@ 2 pRRitls MH Caomplerglgingat |

Bi ot ec b lated to
i ncr ea:bg %?%%6’85%@@%“ P F??tgghbéjrqlrvgg%tglt%gﬁ?ﬁlawg? ?ﬂg% ylﬁg?a ?%Vggrgnt t her eof
Wi t h palctiedtionl diee Gleylt diat birEGhegrepada. eletteme thess aconypassds dEh pdethdecd-vat | ve

of PEG .under conditions in which one.or nore PEG gr s.becone attached to
the ant% 185@%;0% gy IHSH9M 1} Y IESAPrCSART B SuEh 1y gﬁBnE%W tHFreLd out

by “an Etﬁbéhé‘tdoﬁﬂ)lé'x%é%ﬂh%oﬁfer a3 a@’baﬁ%@ﬁtfhé%h loldin)AvRiBRGbE N Ber PEG

mol ecul'e (or an anal ogous reactive water-sol uble polyner). As used herein,

t he terwth p@tlyleﬂ\ﬂuI;ICmelpgﬂxy bunld‘s tq scogmptergedd pod msclttmpasevaw ofthet Reelf or ns of
PEG t hat en used to at ei ns no (CG-CO
o1 koxy P U TPECER SRt f Bt B S8 T bR IRRRAS BRI e

The anthseeed Ae bempREVAIRL mltgﬁa fideh AParady ¥eydedligcluanki edyampet hods for
pegylating proteins are known in the art and can be ap ied to the

ant i bodbas§mgn Goler, fgefiullsHop.ERlg.)1 84s sendghgplipugh agrlwss)expeidyti onal |y,
anti bo I I t he

ant 1 gort B R e S et s TR R B R R DR B F R B R "R v
serum a;lubwrtatnry rh@leuﬂesr(eegs,eedfnanhﬁmzinﬂfyq)r@ducedit er ﬁﬁsatﬁstthﬁ@oﬂateamtdnded fouih
approach is for exa | e descrlged in EP 0322094 and EP 0 486 525. The

ant i bodiSe$ WanirFthe s W%1$HE?@% eHVepH@Lpresent i nvention may be conj ugat ed
to a diagnostic agent and used dlagnostically for exanple, to nonitor the
devel opA®ied RbreR, Ogﬂf%lsp?ia%‘s@iaoﬁ" 'SBAS Suppaft" dRbE Ik roRanieBR1efit heamiit@f a

gi ven treatment regi men. Exanples of diagnostic agents include enzynes,

pr ost hepiaspepiBup®e of buppoes Batiter rlarge nanber af bt cenavaablerand ags, known

bi ol umtn%scep trdﬁm‘t egklﬁl 1 the a%fjls%?‘ﬁ a/see sﬁatcga sI 11"%(|:lude 8 1§e{ terlg r%es%n Eiérlnpa iz0F tals
usi ng vari ous positron em ssion Sno and° nonradi oact |

par amagigdikc dilme,t ddss ibeads, coitva, ﬁlett&dteabé ehﬁmbaga@.cmmtead ttwelﬁ,o'tsphedupyort"
conjugated either directly to the antibody or fragment WO

2011/ 1259986edysuspiiets auEeppressaHRHMAiGes, iCplds,. pad tipgsomery AugHaklcsplitker usi ng
t echni

hor ser BN ol teSieB on BEAVHRILST R0 AR PPHRNERR LIGHAR
acetylqha%bﬁesFeﬁa@ﬁmkEﬁaqmpeéagmﬂ&ﬂmtaqumpﬁnﬁmp@tnmygﬂenm1emnphehas

i ncl ude re t avi di i otin,and avidin/bio of suitable
f I uor ed® &g altnlfsM SR SRETESHET PRk ,fﬁeaeﬁﬁééﬁwawne&cﬂi% cein
'SOth'QQX@?ﬁhﬂERTNPQQﬂhﬂﬁﬁmﬁ&?ﬂ&ﬂﬁghﬁb&%hWyaﬁﬁmﬂEd@hﬂﬁk@éﬁﬁk&ﬁmﬁ&ﬁﬁ&h

chloride or phycoerythrin. An exanple of | um nescent material Includes
| umi nol Pen@sahmaéeramrleb] q)blyniymceﬁnm gradice rwrénl mlyatieylerbeslyend ( Tentz(sd RTM.,

| uci f ery s _of sui | e rad oacti ve .materi al include
1550, gt AR TRt BT e R0ty el e 5 BB Rgh o B3 b
AstatinQﬂﬁé%yBg@@@@ffﬁgf)Cbpper 64, Copper-67, Yttrium 90, I|odine-125,

| odi ne- 131, Phosphorus-32, Phosphorus- 33, Scandlun}47 Silver-111,

Gl lium 67, Praseodynlun}142 Samari um 153, Terblun}161 Dysprosi um 166,
Holniun}166, Rheni um 186, Rheni um 188, Rheni um 189, Lead-212, Radi um 223,
Actinium 225, Iron-59, Selenium75, Arsenic-77, Strontium 89,

Mol ybdenum 99, Rhodi um 105, Pal | adi ur#d09, Praseodyni um 143,
Promet hi um 149, Erbium 169, Iridium 194, Cold-198, Gold-199, and Lead-211.
Monocl onal anti bodies nay be indirectly conjugated with radi onetal ions

t hr ough the ‘use of blfunctlonal chelatlng agents that are covalently I|nked

M = ~ 1 i e - I A o



Addi ti onal suitable conjugated nol ecul es include ribonucl ease (RNase),
DNase |, an antisense nucleic acid, an inhibitory RNA nol ecul e such as a
si RNA nolwowub®a/1233%6i nmunosti mul atory nucl ei ¢ aci d, apt amerdisS20iiosmynes,
triplex form ng nol ecul es, and external guide sequences. Aptaners are snal

nucl ei ¢, aci ds .rapgi ng from 15- 50 bha in length that fold into defined
seconddMy Seple eE 1 ?‘QWP%'F? ﬂepalfté%clf fﬁﬁéwa@o gst%rﬁ{l? 8 rmyleqﬁaml@?tgﬂ%d and

can bi ngd,gaRly Bld@hﬁ?léb&snatﬁﬁ%hcﬁﬁoé%@d (:uhﬁoseﬁ’aﬁo@ﬁcrmmcés Gg%ﬂ,b&éﬁa)ndand
t heophi I'1 ne ’( , as wel l'ar ge nol ecul es, such
as r even@letlteaﬁié]emapltreeﬁh(: Carger G@t‘t@rﬂlthhbsolﬁqléf 8ﬁsamﬁ‘ze)xtan@r tisolobisi A0 h(eU S.

Pat ent No. 543 are nol ecul es th

capabl S BrOrEHRETYERRY v Cyiang Bt s Pt e R R R R SRAAIET v or

i nt er nlogplel atdidculRis REFABIESS BiNdah€ & i%ol%&ﬁé&d@ Usd @icptia beardboay." ahies

t hrough recognition and binding of the target substrate with subsequent

cl eavaghe smppﬁlcenﬁmaMm@af baerhicogalndfcing b@awr@yh@ﬂr&ah lag &0 thamnwﬁ eract vm th
doubl f |

wht on i R8N PURRRIGRT T 30 E ARLG DR ol SR o

and Hoagsii eensieas eespatip) 6ig. orﬁrtemheoelﬁpbleWees be@;rs dihost dkallgeih thiegt afis W t h
high affinity and specificity._ The functjonal nucleic acid nol ecul es may
act as '@ppaninrathen yHblp %‘F@TS  fob b ecnEbodyer astiper AN Be able o agseraini ¢
actlV|quQ9§§§§§§qﬁp&mﬁw3@5g%hmﬁgﬁ &cule, or the functional nucleic acid

mol ecul es may possess a de novo activity independent of any ot her

nol ecul es. The therapeutic agents can be linked to the anti body directly or
i ndi reéthternméihngumyod@fat@ylaamg anusdselergh, ia\aailcblacbﬂe arpadnodelecHar exanpl e,
an agent can be a 1*&& ttthe hi n erreﬁgon gf N educeqhqnti%eq¥
conponéfit Wi'a b §u d‘@o%%ﬁs FOFHRF oI PUST AY 8‘%‘38%1%’ PIAREY S S licH &8™¢

N- succipplidSof(tBe Piwehia dbhdordhpaPPT b 0Mde of Bithd)ations dastAbal mlhcmydr ate
noiety in the Fc region of the antibody (Yu et al. 1994 Int. J. Cancer 56:
244; URedrspiide eamprising & wediotic eatgewe pRPtdnof hsdnwatipy: appdyiuskiotiet hods, ™ i n

Monocl p (eds.)
bages TG AER pUARS poRk AfdcRA3fe BECH AP sEthi B E Bl ups

2011/ 123\’8&161863‘51311182@%@3@]2&21 asy AMIEC inz@tdudnomfin ﬁﬁ@ehqﬂeﬁnﬂ@mﬁdﬁ- Derived
Ant i bodi es, anqg{onal anti bodi es: Producti |neer| and clinica
appl i ca&l?lawng R ALy gk a synthefig gutigen-pgscating magie (gtiegy Q) S&@%e erﬁbgewg@i y Press
1995)) .. L are
wol | koI GHASofeBic G UAfhgRhnliDETi PRI or ARl R MR rSn

Dr ugs Iquﬂamtﬁ@orﬂ'piexaby apother MbleodeGhat mAerbimobadii ks stAmturCaanclem eﬁhe&tecby,

R f |d t | . I 1985 Hel | st t
oot it et ngRide AReof FILRBich S SoelicPbf Pas B Seaarars ( Snd Bd ).

Robinson et aI (eds.), pp. 623-53 (Marcel Dekker, Inc. 1987); Thorpe,

" Ant i borhe t€iat Fmadﬁaﬂan@ylhﬁﬁl@xéspoﬂk@é [ﬁc$udJel§l1rﬁaﬁmgr(m7€fba51ﬁ9)ehc1%m|§¢uﬂ ew', in
Monocl gnal Anti bodies '84: Biological And Cinical Applications Plnchera
et al. I(r@agle)respﬁﬁse' abroduging (9RBICSSING A IUNUNC IERPONSS <N MpRIURRedulatory

Pr ospect, i @ ]ngh A dy in Cancer
Therapf/l'{'l‘!,:t'}{l&i noc‘%ﬂgf)gﬁgggﬁg#ggﬂg%r ggggge%ggﬁﬁgﬁgﬁnd Ther apy,
Baldmﬁn et al. (eds.), Pp. 303- 16 (Academi c Press 1985), and Thorpe et

al ., musadep@ﬂatﬂilmrm @M@yne"tref@retmpeptof e nomesgisi fb@dlgﬁ-tfm)@?cm a
COnjugates Rey, e i nvention
or ant rgERoTRHERS TSR S B irtb S S B RBRh R Pirlils O

nol ecul amptel oﬁswaﬁﬁbmhlcﬁmﬁayﬁwhée@ﬁlohb glamobohﬂﬁnamohe@ getpictico oggRer at e a
bi -specific or multi-specific nolecule that binds to at |east two or nore

di f f er gHescpt lﬁwrﬁ@nen@le éﬁteltl%ge?- (Hol e stamesell fpeiRy (g Fof inferleulgngi Bledy: t o one
or nor C body
fragneﬁ?@hg@%? ?g%gﬁé Hg %@%@?ﬁc@ caﬁiﬁg&gﬁﬁﬁﬁﬂ(%&&%' F%? by chem ca
coupl i rsgmMmgtfacﬁon‘ (@M@SF)pmteﬁmnkmvhhlpm (Iaskcingdrlicolnin- IM{IIIMI-I}SMHH-T],C

nol ecul.es can ther i nc ndi ng icit ition to
the fi rlefkeaml Eﬂ%fat‘?&"rrétﬁqe%?ttg‘ﬁ @rogtgemlﬁl@&?ﬁ&) 133 Jigg dﬂ}

ol eCU'Iﬁéseﬁﬁiﬂv&%oBra%%@lqdéé%uﬁGre%hBi@f%ﬁs fneMEh biRe bNGoRS éytokF&r jséxanpl e, each
bi nding unit of the bi-specific nolecule can be generatéd separately and

t hen coppufetlydxchidot&oanibt hexdiunvheptokines bicredinmgeremolle evdilebledran pevetai ns or
peptides, a variety of coupling or cross-1linking agents can be used for
coval ent conjugation. Exanples of cross-1linking agents include protein A
car bodi i m de, N-succini m dyl - S-acet yt-47Hi oacet at e ( SATA),

5,5" -dit hi obi s(2-nitrobenzoic acid) (DITNB), o-phenyl enedi nmal ei m de (oPDM,
Nsucci ni m dyl-3-(2-pyridyl dithio)propionate (SPDP), and sul fosucci ni m dyl
4 (Nnalelnldonethyl) cyclohaxane I-carboxylate (sul fo- SN(ID (Karpovsky et

A NN A A NN A PSNONS A PN O~



| sol ation, Culturing and Expansion of APCs, Including Dendritic Cells This
i nvention also provides isolated host cells conprising one or nore of an

i sol at ed wolzypepsisdes or isol ated pol ynucl eoti des or thecrastans3ai2t his
invention. In one aspect the isolated host cell is a eukaryotic cell such
as antigen presenting cell (APC), e.g.. a dendritigc cell n ot her aspect,
the i SOIARS SHOSE: iOé|er<amglea&a}w@&ml&g}@&wl\ﬂaﬂsﬁa @%%Bé%?@tﬁgﬂ% i nventi on
IS an il dBIChRS! Apleh (ThAkahBOGKY, Uliff RENY &Y sEAR AikRASo N RIinPS APt €
expression of the pol ynucleotide. This invention also provides the host
cel |, drpnessi(dentidey I¥ain)alids putnded palidegipnoidiieexs dplititlg stugel 886i on syst em
The foll ow is.a brief .descrjptiaon of .t f unda tal . approaches for the
ool at B oA btalg bRBREALRTY A u g heg METRLeT s MRS e mms r ow

pr ecur se¢orgithaly(febBsd of ik wedopne: Bidndbd &f b el heimid Gedpiit en@nt i at e
into APC, or (2) collecting the preconmtted APCs from peripheral blood. In
t he firssepa@phoayrntiathe patient nust be treated with cytoki nes such as

GW CSF to boost the nunmber of circulating CD34+ stemcells in the

per i phddiagnintivcoond Thwrapadondetmdsoach for isolating APCs is to collect the
relatively | arge nunbers of preconmtted APCs already circulating in the

bl ood. Prexicdus ptozidedi fotbibitarg, cempeétingng titating tHeehin st 4 DOVABIL man

peri pheral bl ood have invo] ved conbinations of physical procedures such as
met ri zAXREPY SR RIS Bl /%%wgwﬁﬁaiép%lﬁp%@wﬁzﬂt%t al .

(1990)cENﬁﬁnﬁ%&ﬁ@%&ﬂlﬂQ%iﬁ1ﬁ%&ﬁ9h‘a%&ﬂdﬁ@ﬂ% $EHEH# h%ﬁﬁmﬁﬁ@@%éﬁ pe et

al. (1994) J. WO 2011/'123396PC17 US20117 030212 | mufiol . 1537 996- 10 3); and

f | uor esuediceofidit iDMABH pretein agolypeptidectohing opiesbigMANAadnat fugher asi@83he J.

| munol - 6840- : e techni for. se ' |l arge nunbers of cells
Fr om orfN ARt PPk e SO0 PP it sTE bR b PR SrUY FAb on ( OcE)
Cel | saphRScaAl foRlcaks that Wil cHRA @lal @b btoabhiOhtd QbR conthBEwfiRPERh 1S then
spun at a constant speed of, for exanple, 3000 rpm Once the rotor has

r eachedthdie The spriegiingrande ppriesead inxeélep arf in iww.used to control the flow rate

of cells. Cells in the elutriator are subjected to sinultaneous
cent r i flngadthenasaed, anmwdet dort inkibrtemnpel ediinfef e braskinghlovwer cmngo@al bigfilm is

increasing.in flowrate. This results in.fractional, cell .separations based
ARG I AR RS SR R o R g A e

t he i nugedki ovhhﬁe'ﬁﬁ@rog%[a@bﬂffﬁﬁpmtf&ﬁ@r%peﬁﬁttﬁér@N@@]ﬁﬁélS/#&)ti@@|ah($tﬂé'hi ch can
be isolated Tromthe white blood cell fraction of a manmal, such as a

mur i ne,misrabid APOA aze drtentably Bbeledefog examyde 9dthdgoesycentimelaghics ghap wolddméel |
fraction.can be fromth eripheral . bl ogd  of e | . This t hod.

ot uaeni SATASR PTG AG A5 RO BHRA i, R PR s B PR o
obt ai nedird bpm dveranal i an source by net hods known in the art such as

| eukapheresis; (b) separating the white blood cell fraction of step (a)
into f whe@?r_ame@ i8 YRfJ, arthORSdL¢c GRUNNEKEMEX Rt lor 66Mrhd fuGRkinglabédtd at i on,
(c) stimulating conversion of nonocytes in one or nore fractions fromstep
(b) to hasingrthe sames einhitar oy opensitaebilitoastthe pelebengides, elymatleptidesi oribpies.e,

Gwt CSF ,an L-13.0or GWCSF and |l-4 .i.dentifying the dendritic

col |- erPrcssds S HS T Sy S PEPUoY PiEpfSe FECk i B e
fracti ape®fo igb@y Gdich ptefceingabont & babaiied 4o Eeat @iicviyal tigfettdt@ntiory t he
dendritic cell-enriched fraction is by fluorescence-activated cell sorting.
The whi%empleoee ¢ Scropp Aot ieghageats a5 sompaiatien therapiesdal having tvesdphlste in t he

: ' . i : - CSF,
i e a copfinifL R e bR 0T ABHERL AR (AT AR 10X bl the e W (ot o1
and suspeetlethd ecal sampldepntaing the ®N®BIlgpobypeptidd andt hizrcegdddsAiang ast ep. The

white bloqggfell fraction can be obtﬁ%ggd by | eukapheresis. The dendritic
cel | s CERANIEOPALALPYCe Shyn PRE-THF c8RRGY Y shtall aglepuls HusTe #ePFsENCowi ng
mar ker s. -1PR, - ) I
foIIomﬁﬁaﬁﬁgggg?gﬁiéé%%%%ﬁ%%ég%%%gsﬂ%ﬁ%@?vgﬁgg%%ggﬁﬁgggggf %%é%%ﬁ% 8

ant i bodb ¢ gpevi hilocreaingdbriopeid desernfizcibe wpniker dosa tiat sontdilclabd y

avai l abl.e. .More specifi.call t he. net hod requires coll.ecti .an enriched
ol | ectiBHIY ryRHas ¢ sy e it hist RichT et e ot RGeSt S HHEH F8 arhon
furthery fdoagid @MALEELIYNHE YL BNAWT ggl?{pé‘fﬁﬂ!é lahd u@ahicRdyMIMRAiaR be CCE)
(Abrahansen et al. (1991) J. din. eresis. 6:48-53). In this technique,
cells are subject to sinultaneous centrifugati on and a washout stream of
buffer which is WD 2011/ 123396PCT/ US2011/ 030212 constantly increasing in
flow rate. The constantly increasing—-8%untercurrent flow of buffer leads to
fractional cell separations that are largely based on cell size. Quality
control of APC and nore specifically DC collection and confirmtion of
their successful activation in culture is dependent upon a sinultaneous

APPSO e . -, N . . -



The goal of FACS analysis at the tinme of collectionis to confirmthat the
DCs are enriched in the expected fractions, to nonitor neutrophil

cont am navoani/asidet o make sure that appropriate narker #Caruszevps@ssed.
This rapid bulk collection of enriched DCs from human peri pheral bl ood,

table f | [ i i | ut d dent th [ yti
PACS ¢ GERYINHLIndOLER 1B ReckBe DR GARPEE R BRI P R LaTd B degao bos.
can be jhpaigdirdt&hn g&e\m RinfifledEAMNPARGYhASyiBlentilh %gﬂﬁ'v&ﬁen%oﬁéh‘t‘%@scem

sorting for "cockt negative” cells. It may not necessary to routinely
separ at@@@snthcbmthrmbwmees Theszusles arclventaned eydasimieroeiliviess torenst i | |

capabl e .of .di ffer j.ati into r. function s, in culture.
onpe Lo RS iR B el Rl 1 B Bieeo etk B Bira S nFrg S 8oip ough
190) caRe baARQ b@@p@ﬁt(ﬂecaﬁlﬁ%ﬁll‘:ﬁ)%ﬁﬂ mda b tHeH (W RnipkSis aSdaybdREhad®Inyofp! aced
in short termculture. Alternatively, others have reported that a method

for uprseggl &pmrtge [vaingsgent mefpcwesn df theisempls dmitsehsigredribent thepgeronbgelyt es to
an aCt'e\f%Eﬁ‘ve ll;otlc eII phenot ype. This nethod invol ves the addition of
cal ciumionop ore I%dheg culture nedia convert nonocytes into activated
dendritic cells ddi n he ¢ ium hore .A23187 at the
begi nni'fg"d efaa%ct@ HeurogurBi b e A e B e o AR Dt on and
dendri tWI‘i‘er&ﬁ lthe RRSHRANBLG RADBASTShY RsoPite ENRINRAR! IBRcliHPOERLY bEisBlatsl F¥m
fractions: characteristically, the activated poPuI ation becones uniformy
CD14 ( LtbehwByn/pagat thee culatrr@ld tqmtl@gmtm BROWHLS/A DR nHLIAVltIQ sep dpvxempB7. 1, WO
2011/ 12E3X3%r61PCT 1[95210%&/ 03 nter edrmB?a 2 urt hseatrn gt %ﬁ ulb(s) a)cotrl VAt ﬁg buI Kk
popul ation functfond as we I1 RS RO Y h A" asy Purth

puri fi agterf&re hddne bivditiinaidedalody ooin wﬁlﬁhmnﬁmﬂamnﬂi)@agems«edlewﬁﬁ@ssf ully
to anplify (or partially substitute) for the activation/conversion achieved
with cabigh et ﬁr%?aémgtqﬂ@g@n&:wbw%%thl HEPlRIE gRgeNeTdnigHEring agangencho
purifi ) t oki ne
hen or e Al g ke b b SR Y O o
Ant i genwdudd l1hdyAE’@ffEctrvemnltrpmgthatfpanmumgﬁteih@emd td‘l‘él@[ﬂﬂ“)ﬁ@faﬁ’idrﬂ&ﬁ (e.0.,
SEQ ID. 1 throug can he de r to antl resentin ceIIs as

pr ot ei rfiPSERen ‘Ei’%StBﬁ\lj 1‘*?1 CTR &R o8t Oéﬁmﬁ f@ﬁ‘éé’&a %Bosﬂt %H@F%?tﬁ/ﬁﬁé?g’tr

Ant i genseieeantd fthufighdodsiyAPCs) can consist of dendritic cells (DCs)

nmonocyt es/ macr ophages, B [ynphocytes or other cell type(s) expressing the
necessdny MiGiraspest, |thmmath®dys pmttecredh@s hlg'hnbrqmgthb@ltﬂmowlbéd igetfowmg ocus
primarily on eferre APCs. PuI3|

P conpiaetpduRa I ER Bl dd SR heBRi el b FERe eftSbiBrL o
pol ypeptitidg{ctier @berthinsa flw esl.i Phe mTéiﬁ:rmgqtg@mr(sm AR ARG ITHE GEHbET @oﬁdded to
APCs at a concentration of 1-10 tmfor approximately 3 hours. Transfection
of APCoMintia! iptripnins lagent |bmf§melﬁedftndrﬂéo@rﬁrll@é@tgbmmlcahw@émtherwwtﬁ@plnq des is
acconpll hed X jn P

transf e¢ |IgenW1%(éIﬁ gﬁ rtlélgmcn%ésgit@gmé% Ofn[lH‘%Eﬁ? ﬁmﬁ%tg&?ﬁ %gréﬁt &rnﬁ&g%f cat| oni c

|'i pi ds.agtiitansh ecireghtorHPWr etbr éﬁ%d@mﬁhﬁs&qwlemgem de.) adfihdibstopriadl t o t he
host via an i ntravenous, subcutaneaqus, intranasal, intranuscul ar or

i nt r apetose rbwpulddikely s effrsiivy alrijeatipg Bkaépweaéwhﬁ%elgﬁﬁdg@ thecsiiest whege
del i vergd: Jrlhih WQisYMdt it 18R kes UtBsdnitatddth kAEROYR HRRBAUS.

£im
i nt ranasa} I nt rarruscmlﬁ ar or intraperitoneal ‘route ofl E)Q]%very Fost er
Ant i gerDNAB&bpnlyapgldeehdlsasH%ﬂmundm mgenbm]r]éNAanha@MlelBHs)ompepmw{ DO arly

useful as target ce Fost r. APCs e derived fro human cell |ine
179 CERPPRNes BRGTIEE! bl VB 1S R SR S eI o F It i i gen
procesghrg P el WRYelkial wrlﬁlség acstaﬁ v&a!aﬁ RSB ReH A [déﬁuf%ffth@ﬂﬁ)@i%%%{%n@ept i des
with cell surface MHC cl ass mol ecul’es (Zweerink ét al. (1993) J. Inmunol.

150: 176@dad 7The {rdddi INAsEs thes 1dentidictl ag. gebh BaBraggouscdi ell ENAnis ot (tcad, WAC cl ass

oqur B R A B s PR e P Ran et B B N 6

ef f ect ,fo@il ¥ themmiple, tiCGhelagss did AdligetibeSyit BNNEIS pollyBebtRIR-hideobsdlr f ace of
t hese cells. Exogenous peptide added to the culture nedium binds to these

WO 201 12NA3dRoEpeTASSMPParenR@Ahgse of skill in the art, a positive and/or negative control

can be simultaneously performed.
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IVHC nol ecul es provided that the peptide contains the allele-specific

bi nding notif. These T2 cells are referred to herein as "foster" APCs. They
can be usw02on/eesvunction with this invention to preseRCTAIS2OIQAB(23) .
Transduction of T2 cells with specific reconbinant MHC alleles allows for
redire,ﬁgpn of tq@ C restriction profile. Ljbraries tailored to the

r econbi HEPO%F methedyplse C%bepw@ﬁéﬁéﬁﬁgapw i ewenlduP Ry I HEYSise t he
anchor Ha@t%hgka%%cﬂ% Wil Fé”s?é/rﬁlrﬁett%f {0'1@{/(9551 o?ité‘gio@iﬂntbQ dnb& &ﬂ%ﬁﬁ@ﬂﬁﬁ%n@i‘hleﬁ' e.

H gh | evel expression o nol ecul es makes the” APC %Dre visible to the
CTLs. F_Ehplrasé ihrey thivegMHC asdaly sy gerofcoitidtadloesineiskil lFd it diclast tasisay agapdvedr f ul

tl’anSCI’lpt ter onpbter). results in a nore

eact | VOB ATl Ry i B AR M ST SR RO of react ve

VHC- peptrictd@ly SRR SHBScAethR i€ Blat mOW dlidka) midrsHiaRgl ¢ibs @h hbdpiRerdf f ect or
Cells The %hesent i nventi on makes use of these APCs to stinulate production

of an efich @:ﬂumf@ém) aetlerm ﬁlﬁsea&msgénssgﬁe@ﬁf daterimimation 6 McMBCoelues). The
Apcs WA et KIS e Rl Bk BE BB ERRD, b SRR RS ect or
cel I s he#cgilenekiigatbacichy aidﬂzﬂry dzﬁhdt%r(b\ﬁ pm@ﬁmhicbﬂylmsﬁamylaaé tansing Coul i e
(1997) Molec. Med. Today 3:261-268. The APCs prepared as described above
are m »Bipaggst Ansherdvhey Hrarvias ped pgbledirfilm arxﬂrté%@rb&tﬁlpls A QUSEEFE Yy be
cul tur affore Bedifi R0 GSARRR: B artivhtfcOklrRBodib0: GHATR Spduiés ﬁmggan&e@dr i tic
cells secrete potent 1 munostinmul atory cyt okl nes, uh not
be neceslisamystMIGMBGE wplpbefaio abcwa/telqlprethst aﬂﬁcacygn t/ive fIihustbyaiedzrmunngsm ve
rounds of ns .. In event | ture condjtiqgn re such that the
ant | ger i eg ot R SRt Srbapel eLe P (& Jeﬁ?r ApBP¥ide) at a much
hi gher Aﬁl@aﬁt@%ek'ﬁﬁlcﬁp 48 \Mﬂ'l!llH bR laSnbrR rd B NS @bt BES RO ePﬂR@ab? N3kn as

cyt oki nes can be perf orne&l further expand the popul ati on of
antlgenmspeb¢$xmiﬁeb$9mﬂuﬂdUwéwewbodlnent the i mune effector cells are T

genet é&aﬁ@'ﬂ BB sin By R oaes Bt o Bty FE RGP a s i o

IL- 2, likfedfoWind/dircbafirdYRiBade ih@ffeting ﬁg&t&h%ﬁ ihdRMRYeRESe i N vitro, ex vivo
and in vivo are known in the art. Functional Analysis with Antibodies

Ant i bodnadugheranpest phijieabp wrmethadsan a%téuOm%orpaxwtmyroméklpﬁwrywelpmbaes of this
cqui vai S AN bOuks it pdaP R e RRaMa OF Capch B ¥ R RONGRY

i dent i fiyfeagentan ehahibitedli ki ys dlkepdssibid toadd otie mtbefermg ygapto thesniofobidhi S
i nvention. These_anti bodi gs i ncl ude pol ycl onal antisera, nonog| onal

ant i bod?¥4, orAMIABE RobYRSPH Bféﬂfesadéé&&tb%anﬂrsmrﬁwwé%tw%’pfé%‘w B8 that are

fam |i gppibRid,hose practiced in the art and described above. Antibodies that
neutrallze t e activities of proteins encoded by identified genes can al so

be us edW'hQn IlaXt e%rfrq 1 yhve V% i In%@ %u%ﬂ?tn qgﬁ%)al %ﬁcglaatsea cfh %hlaoﬂleqxetﬁ(g(? fét%%d%#% gre-

neutrali zin ofet

are us ej‘huicaaﬁ:rmab r‘@anaﬂ;t inceafenag @gétﬁs that camcbel Lab@ alohe oﬁmtdomtiuyatroh with

pol ypeptl des of the inventiaqn. Various anti bodg (grepar ations can al so be

used i rPthsiaBgts odrepkedonsrBlodilpan Exanmlessl thisaugiBodspre paawp imEmcainent yos.

denonst (glhh,e SyRression of proteins encoded by the identified genes by
Pedueh%5b

test cells I'n vitro or in vivo. Fragments of such proteins generated by

pr ot ea by usi ng
s R AR S R R S R T SR e
sanpl esbiofilm in a subject by admlmstering to the subject an effective amount of an interfering

agent, thereby inhibiting, preventing or breaking down the microbial biofilm. Examples of

this method are shown in Experiment Nos. 2 through 7, below.

For the purpose of the above noted in vitro and in vivo methods, the interfering agent is of the

group of:
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The anti bodies of the invention nmay be used for vaccination or to boost
vacci nation, alone or in conbination with peptides or protein-based

vacci nes wo 2d0emidsissi c- cel | based vacci nes. Conposi ti ons PComgsesliitos@ns ar e
further provided. The conpositions conprise a carrier and one or nore of an
i sol ated pol ypeptide of the inyention, an isolated | ynucl eoti de of the
nvent i on - dtbect®Brisdfied RErEARBRENGRICLENOD SaMdeaer HHS! Papertide of he

i nvent i@nmdt SR dquiRlEe UF &1cth@Bo@nt i body of the invention. The carriers
can be one or nore of a solid support or a pharnmaceutically acceptable

carrier. The, 02%?1215 h@8r £R0mbIEANRLLGONRE gr%‘?eiﬁﬁoﬁld)r?%’ﬁ@&aiﬂUﬁt(?l‘%f)

conpenents suit or admnstrations as vaccines. Tn one aspect, 'the
conposigalygrptid @ f Hagndmbean wquivalanef eachheeofhhar maceut i cal | y accept abl e
excipients, diluents, carriers and/or adjuvants. In addition, enbodinments

of the conpqsj ti amsisslited bEreRb@SRAKL provanpdlgpeptine idederians Tibla® b 9an
i sol ated ?Oéﬁ’p@ﬁi de of the invention, an_|sol ated pol ynucl eotide of the
,© 2V

i nvent i G® ol0 ¢ra PN bindiaaprpide iderdiiod|in figuse bl s 2 (Egnicebpidted host

cel | Ofeqhﬁﬁlein{‘&e&tcﬁ%ﬁo?{ an anti body of the invention, formulated with one
or nore pharnaceuti cally’ acceptable auxiliary substances. For oral

pr eparations,, any_one _or nore of an isol ated r | pant l.ypepti de as
estri bed nafbin mndnoirl pERsgmBine Ahet i RASEr SERIRIRTebMiaie-bR0BEE | beo
her ei n, franRCboin &fidestof &rd thetat n, an isol ated host cell as described
herein, a small nolecule or an anti body as descri bed herein can be used

al one or in @par RGeS 8t rdcomBiHhal €] pbliPchiieedHIIEN IS NPT hidigh OF
consisting essentially of, the conpound in conmbination Wth appropriate
addi t i vids 28,29k hring 201 Tabls $36 FERE USzenmaDRd gicptitedidentsiedpovidblesl 0 or

gr anul es..of c?gsul es 1y\/| th conventional additives, such as
| act osé&* THAN

. for exa e, v
B?I}e%d&aﬁelgtog%ﬁrmh?fe%ot ato starch; with binders, such as
crystalline cellulose, cellulose derivatives, acacia, corn starch or
gel atins: wilbh difsPaNiIsghds BRLCOTTRRIFS Wil fbfeesy iandest G0EPE PRREIEA Yor sodi um
car boxyrtdwydigaihul ose; with lubricants, such as talc or magnesium
stearate; and if desired, with diluents, buffering agents, noistening
agents, pre vatj 5 . i |.C c i ble
Bi'ndi ng agonEL, - argion R BoivRRRARR e ENAE TAERI, Sahorbn: TRAN: °) P
conposijtnaion pbhamutlablidt ©senpblidgs, repliqrsioh ésrk, 4 paghededrnld thdtdad inkeregan cont ai n
any of the .follow ng ingredients, or conpounds of a simlar nature: a
bi nder {“é(§’r%|e’&trﬂf’(l,¥‘9’g[68‘flfi‘?’ne cel lul ose, gumtragacanth or gelatin; an
exci pient such as starch or lactose, a disintegrating agent such as alginic
acid, Prino (bl @risdyedosicapahinagt pahyricleatite siroHingsnyegnesial freveurht e or
St er ot &5an 8 HibHaNec SHERa ﬁjofﬁllul:@bg(?% of%li(? ?ﬁ%}@.‘%r%?eﬁﬁivﬁ%%feé%ﬂg agent
such as sucrose or sacchari'n;” or a flavoring agent such as peppermnt,
met hyl teakof yt apelynaticairdanige hiybadiacd ungler fhagana cenditi@alto therpulymaiclcotide and
unit daose f.or{’rs suitable for oral adm nistration are particularly useful in
t he tr &BtGRNRICHE Ok ORIRCTBIHdI ti ons, infections, and therapies in which the
patient self-admnisters the 'drugﬂp In one aspect, the fornulation is
speci fi ¢ f orMpediatantiboditer antigen binfling fragment hoesperidigalbr gpgnasecs or binds

pory porty aa® B (DRI RPan LAGHILE L K0E A ChcRAdRl P Bp AT Gt s on

a vect dragnfent therdofivent i on, an i sol ated host cell of the invention, or an
anti body of the invention can be fornulated into preparations for injection
in accordanqp Wi tikolatde of re¢embinant mmdjc&%ﬁhakﬁw»di@uﬁ@@mﬂioa? oPEnt@wMl si fying
themin an aqueous or nonaqueous sol vent, such as vegetabl e or other

si m | arbigding fragmentipd (i) r 45 FoRRleMentaer d gl yceri des, esters of hi gher

ali phatic acids or propylene glycol; and if desired, with conventi onal

addi tives sukh ast swilubplerueitst compttonivih dpdrnding olis pPAIBHpreigiemrs,

enul si f k&% ﬁ ent s .staQbB' ers and preservatives or other antim crobial
agents.O 8 -4?ﬁVPFH8M% anpt e of such is a antim crobial agent such as

ot her vacci ne. %ggonents Sﬁch as surface antigens, e.g. an . OWP P5, rsPil A,
OVP 26, quisled ferepy s pephpd (QringpcH eI MIaES TIIROBFSIBIOT SARCBLIGIASTYC ( 2007)
J. of Bﬁﬁﬁﬁﬁﬂ%%%%'eéﬁ%%éﬁ in3RB8-coRPfiRin@Net MeFdafiyely EonsiStsdl&lndially-6F, 3pd
Sneesters, P (2005) The Pediatric Infectious D séase Journal,

28: S121-S126) and anti bacterial agents. For intravenous adm nistration,
suitable carriers include physiological saline, bacteriostatic water,

Cr enophor ELTM ( BASF, Parsippany, N. 3>} or phosphate buffered saline
(PBS). In all cases, a conposition for WO 2011/ 123396PCT/ US2011/ 030212
parenteral admnistration nust be sterile and should be fluid to the extent
that easy syringability exists. Aerosol fornulations provided by the

-, - o, .



Unit dosage fornms for oral or rectal adm nistration, such as syrups,
elixirs, and suspensions, may be provided wherein each dosage unit, for
exanpl e, weasnosfal , tabl espoonful, tablet or suppositecy/Uscaniaizns a
predeterm ned amount of the conposition containing one or nmore conpounds of
the invention. Sim.lar unit .dosage forns f i njection_or intravenous
adni ni s éﬁ%ﬁcqwﬂ% nﬂ%m%refe &ﬁwb@wd@ﬂs?f?ﬁv@m%ﬁt phong 068&9569? tion as
a sol ut},op.yp: sterile water, nornal saline or another pharnmaceutically
acceptabl @ carrier. Enbodi ments of the pharmaceutical fornulations of the
invention i ud f i | ypepti de of
the i nvention, a%mfgg%ggggrgg#ynu gﬁ%@Rg?ﬁﬁ%ﬁ&ﬂggggkggﬁ&ﬁQBV%gkor of the
|nvent|&Hgnamemmﬂémmmm@mufeumohmuab in the invention, an isolated host cel
of the invention, or an antibody of the invention is formulated in an

i nj ectabl e qeyposintisdlted bnjeecindiagt HNBAHEES poii@lrohOF . Buli strdip®3qiI)he
invention are prepared as |iquid solutions or suspensions; or as solid
forms SWPEBIEe 9t ragment opan papivadent of sadiibersalii n, 1i quid vehicles prior to
injection. The preparation may al so be emul sified or the active i ngredi ent
WO 2011/ 123306 PCRUSHALd pOBGRmDiInenicrpisul palgrbpiide ideptjﬁcﬁrm Tl & Tedld M,

rvent 1 o 1 TR NEbRERE SRbE s S ByRU T P d Bue B bufti e of che

|nventk@nﬂmﬁﬂtbﬁgkaugﬂxﬂolynucIeotlde of the |nvent|on a vector of the
invention, an isolated host cell of the invention, or an antibody of the

i nvention i gqf or maligdiadd BPfecQ&bin‘éﬁﬁ)’olﬂ%pﬁd&@ﬁSE@l]DQ\‘FOd?{Hré‘L?ghYS@YéEa?m The
tern1 continuous delivery systent is used interchangeably herein with

" cont r drdgeebntiet anvesuyvadang thendofand enconpasses conti nuous (e.g., controll ed)
delivery devices (e.g., punps) in conbination with catheters, injection
devi ces, ande} he dnl1kcﬂated1owadembmlante(fyemﬁna/lﬁpbl;memcb M 1D NO fbetheuzh

D s e ST T L T S BB SR AR LD o o=

deSCFIQﬁg%ﬁﬁﬂngp&l&gﬁﬂﬂ&ﬁﬂfguﬁihaééf Nos. 4,692,147, 4,360, 019; 4,487, 603;
4,360, 019;” 4, 725, 852; 5, 820, 589; 5, 643, 207; 6, 198, 966 and the like. In

general , deI very, usi ng
general del e ko B SATRRNAN By A LTNRIL LARIRANDESEETRAEH, U
control drad 1§0¢ﬂtahslereom&b1namtrmlydunlesmlteofeﬂmm ML 3D, oramceqnwalsmdofcﬁac]n he
|nvent| ion in a.dru erneahl e rese and

is delit of npgl t%&@%%@#w@sr %tﬂegfi“ﬂa? iQpg|to t q}@rpwc 6%. ment

t he drqgfgg\hkﬁfyrﬁy§%ﬁﬂ&hénan at least partially inplantable device. The
i npl ant abl'e deV|ce can be i nplanted at any suitable inplantation site using

met hods and site
within the b dy 0 gﬂgﬁgject“g?{§ﬂ hﬁug 8%#B§g?§ﬂ%%€?%§b%gﬁP%P?oduced
and posanlyionnef(a) thrplginfeatdran cguivelent cncﬂagdem bikachtlerewdt necessarily [imted
to, a subdermal, subcutaneous, intranuscular, or other suitable site within
a_subj ect’ s (Rpdy.anSuliel BRREUSLINARI WALl OUIS bl @EinTiBe HARDAY Br SQMEn

enbodi nent s because of convenience in inplantation and renoval of the drug
del i verfndjg fragmemyqig) el ease devices suitable for use in the disclosure
may be based on any of a variety of nodes of operation. For exanple, the

dr ug reIeasdﬂdevwméanagﬂh@eﬁage@CﬂbmﬁﬁaiwﬂhﬁMB@vaﬁiiﬁﬁam%héﬁk@mbect|ve
system or an erodible system(e.g., an erosion-based system). For exanple,
t he drug rel(gase aﬂd\ahﬁgemmasehénguelbﬂrmfafctmihmm aid orpuoge, pobgwoieditdgsunp, an

electroos tic essure punp, or osnotic bursting matri X,

qg W@PQ%SST?E¥*ﬁ€%K§brated into a polymer and the pol ymer
prOV|des for release of drug formnulation conconltant Wi th degradation of a
dr ug- i rPIoag ﬁ%@ﬂlabéﬂpﬁ%medmﬁﬁ?@ﬂg agent s ag isolgied prrseginhiaan iategration host

05 YRR B Shbon . S FIBGEMTR G s, v

eIectradhhhqswmhngykmemﬂwamfehenmﬂmkphﬁmumummpdaﬁwéﬁbﬂbﬂmga&ntmpnnp, a

pi ezoel. . a ro m rel ease. devi ce sed
Pbon s st ir PpR ey E PR o amirt Sieat SR e BLoCH o o
for usgyg \éyp&:{auaéﬁ%r RR s@ﬁvatlerﬁlo%mstﬁé@of Bxemn n@iﬁn%f:xeﬁi;ﬂ;ﬂ@s SeNLE 82 dnneiFuge those
descri be for exanple, U S. Pat. Nos. 4,69 360, 019; 4, 487, 603;

4,360, 019; 4,725, 852, and the like. In general, a subject t r eat ment nethod
can be acconplished using any of a variety of refiIIabIe, non- exchangeabl e
punp systems. Punps and ot her convect-P¥e systens are generally preferred
due to their generally nore consistent, controlled rel ease over tine.
OCsnotic punps are used in sonme enbodi ments due to their conbi ned advant ages
of nor e con5|stent controlled rel ease and relatlvely snall S|ze (see, e.g.,

S~ VAN N NI AN o ~ 2 N NN N 1



3,995, 631; 3,916, 899; 4,016, 880; 4,036, 228; 4, 111, 202; 4, 111, 203;
4,203, 440; 4, 203, 442; 4,210, 139; 4,327,725, 4,627,850; 4, 865, 845;
5, 057, 318wW0 2011/123396 PCT/US2011/030212

HU alpha or beta polypeptide; an IHF polypeptide; Moraxella acatarrhalis HU; E. coli
HupA, HupB, himA, himD; E. faecalis HU (such as V583), HMGB1 (High Mobility Group
Box 1, a protein with similar DNA binding and DNA substrate specificities but not in
primary amino acid sequence to the DNABII family of proteins; a functional orthologue ) and

those identified in Table & or Table 10.

In a further aspect, the methods further comprise, or alternatively consist essentially of, or yet
further consist of administering to the subject an effective amount of one or more of an

antimicrobial, an antigenic peptide or an adjuvant.

A non-limiting example of an antimicrobial agent is another vaccine component such as a
surface antigen, e.g. an OMP PS5, rsPilA, OMP 26, OMP P2, or Type IV Pilin protein (see
Jurcisek and Bakaletz (2007) J. of Bacteriology 189(10):3868-3875 and Murphy, TF,
Bakaletz, LO and Smeesters, PR (2009) The Pediatric Infectious Disease Journal, 28:S121-
S126).

The agents and compositions of this invention can be concurrently or sequentially
administered with other antimicrobial agents and/or surface antigens. In one particular
aspect, administration is locally to the site of the infection by direct injection or by inhalation
for example. Other non-limiting examples of administration include by one or more method
comprising transdermally, urethrally, sublingually, rectally, vaginally, ocularly,

subcutaneous, intramuscularly, intraperitoneally, intranasally, by inhalation or orally.

Microbial infections and disease that can be treated by the methods of this invention include
infection by the organisms identified in Experiment No. 1 and Table 8, e.g., Streptococcus
agalactiae, Neisseria meningitidis, Treponemes, denticola, pallidum), Burkholderia cepacia),
or Burkholderia pseudomallei. In one aspect, the microbial infection is one or more of
Haemophilus influenzae (nontypeable), Moraxella catarrhalis, Streptococcus pneumoniae,
Streptococcus pyogenes, Pseudomonas aeruginosa, Mycobacterium tuberculosis. These
microbial infections may be present in the upper, mid and lower airway (otitis, sinusitis,
bronchitis but also exacerbations of chronic obstructive pulmonary disease (COPD), chronic
cough, complications of and/or primary cause of cystic fibrosis (CF) and community acquired
pneumonia (CAP). Thus, by practicing the in vivo methods of this invention, these diseases

and complications from these infections can also be prevented or treated.

Infections might also occur in the oral cavity (caries, periodontitis) and caused by

Streptococcus mutans, Porphyromonas gingivalis, Aggregatibacter actinomycetemcomitansl.
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5,059, 423; 5,112,614; 5,137,727; 5,234,692; 5, 234,693; 5,728,396; and the
like. A further exenplary device that can be adapted for the present

di scl osurwoize11riessgynchroned i nfusi on punp (Medtronic). PCH/USCOM/030212
enbodi ments, the drug delivery device is an inplantabl e device. The drug

delivery deV| ce.can be [nplanted a sui tabl e j Iantatlon site using
met hodslné?ﬁaoeévw@b@ R)\ET 10%%% qw Sﬁﬂﬁb(]a)éﬁctesseﬁgstﬁele JBIoRUeRS HPeLigOi npl ant at i on
site i Sedomth nY%échBﬁ Br bilths, A ecﬁ£ea§e)saﬂﬁlc§&fed%§r5v>4yh9}3c9cc9§ ugretigl 1 very device

is introduced and positioned. Inplantation sites include, but ‘are not
necessaYaphyldcopdus eglaieunla’lss Fodebmabqs w@uoﬂmdd@,rmlmthuamul lafections @t her

suitabl e si.te ject' s body. Suitahle ex Lent hicles for a
compourlie Sindrbpt s gt rsutans bel A Eupst b Sl Bl e

gl ycer ahfec@bhtaiTahe gtroini@tihhlkict @y (@manaﬁdleas AINRSRAS gastrid A&d)takon, i f
desired, the veh |c%e may contain mnor anounts % auxi liary substances such
as et typigalby casrast i S rigel omte oK brafamephw@ag@@whc«ézcmw@sf

prepar IIﬂ%ctgl(%:s ofqﬁ ge%?taft%ct indlLfe 5{1{) Vf’n’t %all u e?% N} saSr%crz]tgoncF

consi deration of this disclosure ose sﬁlﬁ d 159t

Remi ngtiaf¥ctovan e of te tkaddebot @mmaﬁdwémﬁg dedbd eslbdgy E@m@ycusﬁ”a&wm
Pennsyl vania, 17th edition, 1985. The conposition or formulation to be

agm ni slfléeﬁeepwsmmat?%wghyme%??ﬂ,pres&“rﬁlaldﬁwae&qé%ﬁhtqstayﬂf&laltme%lerﬁﬁound
WO
S0/ 19 aRREN B B GuBTY, Bmediitatel ARnaR BUADL AEDO: AR ol ude

t hose trha’utoctmg}syst&ﬁs aysitaltyadan st iyed easey of bacmtar oinl tedraaelddgstbe mathodx. | n

addltlo enbodj.ment. s of the pr sent invention can be used in, conjunction
Wi th otHHS FPERtHon st aYctrsan am{ﬁﬁ'herdcqnerg@a‘fééo B AR 48 H%Sﬁebedggéreeed

herein Tlﬁs%r@btﬂﬁ&k #heliease di‘@ﬁ&ds’bf'ﬂ%s vaRG S, X TR AR AEs MR &nh O;ﬂ ctiosual 'y
pol ymers, which are degradable by enzymatic or acid-based hydrol ysis or by
di ssol Urdrothes©mdections et algh baprov erited @rathptedt he matrix is acted upon by
enzynmes and body fluids. A sustained-release matrix desirably is chosen
from bllnfeonma;taabi;eel hyaSrepiaboscisughlaasad cqpadanestreapsnl iy the hictesls (oﬁdhg/l actic

acid), .po yC lld (pol | ycolic acid ide co col i de
( copol yﬁé@ﬁ%wn& &d% REicy a&?ﬁj"frdﬁg loiep%‘inal? 12‘ B%WWK%?‘&&?C&QES Ca“ge‘%/

pol y(orihal &t ehimeiRft WRRRILABSuse M@l @6 ARGt raRldl @agen, chondroitin
sul fate, car boxcyfgl c acids, fatty acids, phospholipids, polysaccharides,
nucl el eragi r%ﬁ'ies B?L&rﬁfi‘ﬁ&% 1819%}211? @Ble%‘rét Gdsoft ﬁ@exﬂibﬁ'lxélﬁ‘&eal%%sal,
tyrosine, isoleucine, es ol yvinyl propylene,

pol yvi nytrgyugcalar, dmethraahydmmairaahemlesuHchiausdiu'sahltméermmdqgcaidppihcatmnt rices

i nclude a polylactide gl ycolide matri x, ylactide

co- gl ycBig Vc%eoweseae% eraLfml}ai@é X%fv Eeraﬁr}&ra@pé@ﬁﬁeete raljteﬁafi rix. In

anot heradﬁﬁ?ﬁ@@é‘[f@ﬁtRouTtég%f'aHﬁlﬁﬁit{%“u'oHQnd}gﬁ%n{%dv‘ﬁlcﬂes@&i cRRRLgAat &egiéndm
conpositions) is delivered in a cont l'ed rel ease system For
conpoungootha dgeni andéntthodesmay cliectadimi aviist egontl carsbaayliniintsteasdemausngle ﬂ@m 0 n

an i npl ant abl e .osnot i transder tch sanes,. or ot her m)des
of aami S PRL O EaheTBinaBi BRE Mg Bl e sut BRIk i e HGE 7)  Ci
Crit. ReftemB @BERIiZEMEHUtckd TR @énerﬁuﬁﬂ‘{@b@ a@hirddtration 9BiEbl bt GRS MetBEALET ;

Saudek et al. (1989) N. Engl. J. Med. 321:574). |n another enbodi nent,

pol yrertheinyartéon iaplydarhet gsaet limgfeq &, dirpeitiniestiamrbuaiakematenseralont r ol | ed

reI ease %Mgéo%mrloutegl aced in proximty of the therapeutic target, i.e., the
TRUS requiring only a fraction of the system c dose. In yet another

te ﬂgfgbff e fLRRs O i gle Pt Y3k PelatipRadirist iR imdi bRt 0" ner

cont r ol gbd 8! & iseel B dRRal A cBiaBEHS SiffamBscdul®, 1h8Ydr8albMthapgelhar, ( 1990)
Sci ence 249:1527-1533. In another embodi nent, the conpositions of the

pr esentiniraspénad,iigrasfeasalyieid ingaycoowtiontes. in a@mm@es ot rémistraper athet thawr
h f bi
L oget NSk RS 105 Gylifr PRe R LIRERINALA 2t & oA L BRI DLTDG. 950

U
descri bed Rersinin 458Ut Ures

gauze, ®@floc0atiddrost @i ﬁﬂ]ﬁblﬁﬁg ﬁ@@e mﬂleﬁeodysténﬁ&laeleveﬁyaiselemad@ adi8inediradién
surgical staples, zjppers and catheters to deliver the conpositions. O her

del i verlyPisyibt @nelvey inviiee ensysleniiqally pasarbediopigakeynrentl %dﬁlllﬂlﬁ%%téms% lled in
t he ar tpll'aﬂna‘{deﬁﬁ‘éa(?{areﬁalé!ﬁt1bﬂss.t ant di scl osure.
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The present invention provides nethods and conpositions for the

adm nistration of a one or nore of an interfering agent to a host (e.g., a
human) f owotzhe/f283at nent of a m crobial WO 2011/ 123396 PETAUS2€Q105@3D212
infection. In various enbodi nents, these nethods of the invention span

al nost i.l abl e net od and rout U|t ble for dru elivery, including
in vi vﬁ?dﬁte {108 4Rl dgwe%%owm tterﬁtitof&ﬁaum%e vielstly out es of

adm ni slihhik@Rion>HRGR 1‘39te€~%§§diﬁ1n1él&%u@ﬁ ﬁr%ﬁﬂ% ttﬂ%ttdt@tﬁlleaqyloqﬁsdna@tétﬁds for
screening for equival ent agents, such as equival ent nonocl onal anti bodi es
to a pdkyclusmgla sappasitody desvatescri bed herein and various agents that

nodul ate the activity of the active agents and pharnaceuti cal conpositions
of the Mat\hemct d)fmalnomstrdttﬁ)nfafnh:et avive dliroaglpihl ypaptrinde o inpkydt,i ke apprmduct
encode t he u Ieot| e of th| |nvent|on For the purposes of this

i nvent i tml odHh, ﬁog ahpolipaiong é‘r?&%%Plt’B el IERaTRkAn. BENTHIAERE (o a
b'0'09Hﬁﬁ&mﬂ%uﬁh@ﬂkﬁéﬁm@9%&%ﬂ§9m§qaQaﬁ%téd%bﬂEhﬁmQﬁnﬁﬁgﬂhﬁé,@%Qan'c or
inorgani c nol ecul e, a peptide, a protein (e.g. antibody), a polynucl eotide
(e.qg. etmnsdesmasteansonssa)nr, abozgﬁm prémytest oraomtayhcuésw:ampombdlsmcdmdbe

ool ynuabEoCheres “SRASYR ARt Froto guit st balha aRSGarrishe” e

st ruct WcBser tASIE ptdags odtifuctsBOviA Bl%ctlr'l@%ﬂlsb@thfr&%httﬁtbfﬂkeﬁgﬁﬂtfor pdriddgdgi tion,
various natural sources can provide conpounds for screening, such as plant

or ani rigverabdayaer giorand the |ike. It should be understood, although not

al ways explicitly stated that the agent is used al one or in conbi nati on
with ariotvheousaﬂg;mttdimbtavbft‘tj;teummh@’amé tlterindétﬁifoartbnﬁntbifﬂh@gcat wakhd vity as the
agents identjfi t he |nv ntive creen e ment nethod for
Ser eenidg A ycla%%tﬁte BHeqiiRp o ey Wﬁﬁuw"% g’d”f‘d s HHERCL | ng t he
DNA- DN%@ I(QDB; fhd. in Midfdus! MBIdBEEN PRV (B1®)PHRZ]MID), BY 8V ol RHhEVA g8s i n
Figure 6 the hr ee- di nensi onal structure of the mcrobial DNA and | HF.

Accor dipisallyt tlhe tltﬁrwubsahhyeefi@ehvﬁ dalytdesc wslébotlt logst alpat ldeslog At leed hhdgues,

al so known ded, islnCO n_or del esi gn

el ect 1Oa 2 oh RBLbSL R0aRE or el GpORE A IgOReRS et 75, o

i nhi bi tthé@gorhp@mdNAy {a%lﬂlﬁch(@ aBout 1l gio)abont B@ction. In turn, the candidate
agents may be effective in the treatnent of biofilnms and associated

di seasgsodig GAAHibk laBdbmKINBE FdlccordRsbiestiii Al nRihMR T ARARYIntRS udRgcr i bed
herein. Thus, the present disclosure also provides agents identified or

desi gne@pw}eSt teélats omil Bispensien, lsosponsiqn fcerentm-nelﬁ@ﬂ@nalectsm getpgneomfora | HF- DNA
conpl exntras elnl lsulﬁf rsiaotnedellon Felaglu ¢ 6|i3c ? lca{lgrp y esesnt astlanF r?ﬁt{aue(frtlurle wWth X
Y and 2"¢06raihates™ ar'é 6rOV| PRI BRI BESEPEEARY RE SEESTHR Runber :

11 HF, whkhu@elevant detalls prOV|ded in Rlce et al. Cell 87:1295-1306
(1996). The three-dinensional structure of the IHF protein in the | HF DNA
conpl exp&ape, hexisk gﬁ&hdf tﬁérabélﬁw%@ﬁ@a%?'o@go bdh@hs dBsciboll ableth @8Rl ARG t hat
can be posrtioned relative to the” WD 2011/ 123396PCT/ US2011/ 030212 | HF

pr ot ei rbyﬁmtdnlermapeuheal IPHFEeHNAS Tosepl c@ktuws ohexperigreatd poinglatfor cagipleone, or
altern t|veI or.five Qr eight,
or ' i nab dgBimiint e 185 LRE G Rl i3k St b Glra8d st nRERTE  Fell 1 o
be i nVQhM@ﬁbﬂtlﬂalﬂ}nét@é’oﬁGé i %0iol theP¥Pulabtib@uTRe BéscirhliviBéthvatetoxidwndam no aci d
residues involved in |H--DNA interaction, using the E. coli |HF seguence

(SEQ | thepeumz)effssts anthe shepneatic Bden apghitgan Be pePressd auds ratinbPeEEIOby t he

T et

aci ds ldihﬁinvteﬂtclsrdelbﬁkcﬂg iniechi ha:glseclt eabhhotld, beAlkenH2 Besi g3 delikdby sySéem tHad 8, N51,
R55, K57, R60, R63, No64 R76, T80, R82 or .(B5. MALTKAEMSE
YL EDKL GRIERIS Eplkeanyus ﬁ?éﬁ @f@o@ﬁss@em ggtppge to

'P'TARRMMEE55?&§§%ﬁ§3h¥%§@§559§s&@%@%&@ NO 42) Thus, one enbodi nent of the

present disclosure provides a conputer-lnplenented nethod for identifying

an age t i f.

p0l ypory Iiibol B Plbiin S OEPENER: lsotd b i SR b OGS

br eaks aawge & dﬁs@geOﬁor ase ihihahiahs The kiatagerditisbeh omppuedehidsproferdbtyeakbindown a
biofilmin bj ect, or that inhibits, prevents or treats. a m.crobial

i nf ect T8RS a:erc o eneeniraijogs thatinchidg tagbed t’VltSﬁétﬁ%Pli 119 Ry1H¥sThS oning a

t hree-di nensi onal structure of a candi date agent agai nst a

t hr ee-di nensi onal structure of an integration host factor (IHF) protein,
wherein the three-di mensional structub®-of the IHF protein is based on X, Y
and Z atom c structure coordinates determ ned froma crystalline formof an
| HF and DNA conpl ex, wherein interaction of the agent with the IHF at two
or nore | HF am no acids selected from T4, K5, A6, E28, (43, K45, S47 G48
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WO 2011/ 123396PCT/ US2011/ 030212 It woul d be appreciated in the art that the
exact locations and am no acid residues vary depending on the | HF sequence.
One of thwoskili23398 the art, however, can readily i dentipCy/tsach/oB@eat i ons
and am no acid residues based on the sequences. For instance, an | HF
sequence can be aligned with the | HF sequence of E. col|j EQ I D NGO 42),
as i || (Osagsaay YRy Tatbiethes rapge denprding BRers Berdpsggedary @@akwéf' R the&ouRi no
aci ds idr amifi@bdtioh il &8 F of AyEERGoultl LibediNhe MbHSWE 36 thbRBeuticall
t hree-di nensi onal structure of such an | HF sequence in an IHF-dNA conpl ex
can be dicetve dose chiebs estimenédigitially feaalc¢l] adturoassiyes. Aatppeter bd fophelatedtied
nmet hods as .provi ded herein, e present disclosure al so provid ust om
Comput Ay Shaliis Raeheker Rield ey ot atBPT Hednd SR ol am o
per f or i agthchend@irBQeSof @S td¥etdm@fing vAREAPAEhRIves & aiaAimBdhkiBIticaWEh as a
non-transitory conputer readable nediumthat stores suitable conputer
pr ogr arfyBtaBdas fleferemed i ¢pdl alivre Rechafdiauson paclr whicd &0 poragrsuriedly
enbodi t oVi cUSt c ] parat u 0 irSing. at,] t one
o oces BBl AE o i TAMsC PRS- BRERLEHSHATRL L3 ot o) BRT; 720
medi um geRfofAtd Nigaal dheemiogfaphyle nenory and the at | east one processor, the
storage nedi um contai ning a set of processor executable instructions that,
when eXaGHinednPYdintetH hPEASERE afidhi AW ®nifRitoH SLATH GO FRUEhiBgingRPar at us to
identify an agent that inhibits, conpetes or titrates the binding of a
DNABI | %@m@pw teopbylaptioelésan reeees frane alshit QI000HN, me pax kilqgraraibedy weightent s
or breaks. down a..m crqbi Fof i | that i,nhi bit revents or Rr s down
o b o ek g LB 0 P8 i ke o0 e B YRR ROERE: &
i nf ect itandédagt rappediare E®natiiu00i0D01 hiy [Rr &USEredtbodyheidit Pet AniaRuhii@ioat i on
conpri ses: positioning a three-dinensional structure of a candi date
agent #§arnkdo e peré@gaﬁnhhﬁ%f weight Rer pdeingsteation. AAMimstEgioacrphe Avgtdetdact or
(IHF) i req - di nensi on t r f r.ot ei n
s bascd gl RE GG DS, bV Gne AT B BRI (B cah BE e
cr yst aldaynevd days tbfee @layd, bifwveakdwioNAedke hicexyecib @ne) twol, thirey, aictdrowelot t he
agent with the IHE at two or nore | HF am ng acids sel ected from T4, K5, A6,
E28. @gc,)ntksﬂfaj{%er gg-yr,n‘u ,se.NB fc,)mp{ggl,boqjégye}lts% 00 osq s Lft,dnpj@gt,er t,er f76. T80,
R82 or {Bfadsn 6ERE @@cﬁéﬁt%@eéﬁ&n&ﬁ_@p‘r@r NéirfidratiBhs, t he equi val ent of each,
identifies that the agent inhibits, conpetes or titrates the binding of a
DNABI | I ti - [ ' ' DA erch i i nts or
br eaks oﬁ%ﬁgﬁﬁ?gggg%gPﬁﬁ%gkﬁﬁhglgﬁﬁygéggﬁq%leveﬁ?%gg%ggﬁégyghgg%ﬁ a
bi of i | mpquareditokifbitive]y feaewsntjsctomcludertisit aotniimitabioatheisafey bbHihetdiabse
produces a biofilm WD 2011/ 123396P /qgﬁg / 0302 Yeg.anqépe enbodi ment
provi de¥ USORH-RIPEAY FHeE Bt egerahdar F of Hi sHOISeh 2 °%%cessor
execut %iﬁsésgﬁés%ﬂ@ MBS ot hthimeMi8Pa @&g@dﬂ%ﬁ% PR BIRERT §MEctivedRIMub{ ¢ NG an
agent that 1nhibits, conpetes or titrates the binding of a DNABII
pol ypephé therapeutpr aimepasitions deseribedhirain cahiycludeat singlhirbittnent graeseeins sf or
br eaks dOﬁQ a mcrobial biofilm that inhibits, prevents or breaks down a
bi of i | HH"¥" S ubj ect, or that inhibits, prevents or treats a m crobi al
infection that produces a biofilmin a subject, conprising positioning a
three-df 985 structure of a candidate agent against a
t hree-di nensional structure of an integration host factor (IHF) protein,
wher ei Mlsperavided deimpisdnisHarngagants andcogposifany figrussy ivttes methedphased on X, Y
and Z ! s . r.di . r oma crystalline formof an
ngfe%%ggltﬁ% éw{e\%ﬁﬁ QR 1gfe[:f%{1§§ %ge?ﬁ & d}qtﬁeegro f)

| HF a “wherein i tion o he"agent with the IHF at two

or nore | HF i ng_acids,sel ected from T4, K5 3 45. S47, (A8,
N1 Res,  Kke9] RaB ks SRS Bant Riaritan S5 fador @D BIVER ATt Pepr esent ed
i n SEQ ftdgniNet odah ciivaldh@ oLelith\idrestt of each, identifies that the agent
inhibits, conpetes or titrates the binding of a DNABII pol ypeptide or
protein to a(bE? CrRRiAhtcPMWyecbMBinah HistoRE-BNEPloeiR Trol £8K8 s@awnoa (piLor obi al
biofilm inhibits, prevents or breaks down a biofilm or inhibits, prevents
or tr eatoypephdaerobiragmémbpest egnvaléniof pacidberesf:a bi of i Im Met hods of in
silico nolecule or drug designs are well known in the art, see generally
Kapet anovi ¢ (2008) ChemBiol. Interact., 171(2):165-76. Briefly, the atomc
coordi nates of the three-dinensional structure are input into a conmputer so
that i nmages of the structure and various paraneters are shown on the

di splay. The design typically involves positioning a three-dinensional
structure to the three-di nensional stPeeture of the target nol ecule. The
positioning can be controlled by the user with assistance froma conputer's
graphic interface, and can be further guided by a conputer algorithm

| ooki ng for potential good nmatches. Positioning also involves noving either



The potential inhibitory or binding effect (i.e., interaction or

associ ation) of an agent such as a small nol ecul e conpound nay be anal yzed
prior to woonc2emb synthesis and testing by the use of pcorgsatiensemziel i ng
techniques. If the theoretical structure of the given conpound suggests

insufficient jnteraction and sociation hetween jt and m

the bi of i I m(&hd/ gin IENGIES Pr{5¢ gmBITAn &rmfhe@mepaﬁalcleet;{a ?Cﬂg ﬁfa&&% can
be obvipgiedp Fﬁ%vm@rdpmorm&ﬁlg cpRAehlNgiding FeRLES, aan&arg%m b £r acti on,

t he agent can then be synthesiz g and tested for its ability to bind to or

i nhi bi tequhvelenholesagk theosvfusi ng vari ous met hods such as in vitro or in vivo
experinents. Methods of testing an agent's ability to inhibit or titrate a
bi ofi I m al qde oranimpla:ted]pemt:bmhmmhttﬂmlmnheof SE@ D, N@r ethdighl Bdedr her ei n.
In this, manner si s of Jinoperative agents and conpounds can be
avorde&m%@ﬂgg%y1¥ %E?qnﬁﬁ%ﬁt may use any of several nmethods to screen
chem cal or biological entities or fragnents for their ability to associate

with DNABI | (8} midgrigtlptad ouwlahalaﬁb@éerpamthpempéptrdf WiSHR HANQ Hetbrouh

bi ndi ng; ;s edhof t:

posi 1 ot AR o, TR R el P R b e Rte AR o
b|nd|ng1ﬁuﬁmﬂmbrE&@mmmﬂﬁkahanb&yp@pt|de. Docki ng may be acconpl i shed
usi ng software such as QUANTA, SYBYL, followed by energy mnimzation and
mol ecul ar dypam GspoMgdptias anstayehicraetiae uharcompehkaniitunfinegRiibehdg faguch as
CHARMM and AMBER. Conmerci al conputer prograns are also available for in
si | i co Wungjng e avgPiagl PN ude, without linitation, GRID (Oxford
University, Oxford, UK), MCSS (Ml ecul ar Sinulations, Burlington, Mass.),
AUTCDOGK ofiSpritigplar Rpseathehnieristing agest islaa igodtbdor Cadinbinynt IDNJ@IBH( Uni versity

f Cal f San. F di ~ FlexX
OTr | ood D fac o g b bty ke thatget R R BURS Cahleslor sy an
agent Qire &OMPPUAHUNA ab&%tdjﬁﬁy@pﬁde Qi T8 (ﬁﬁél?ﬁbﬂ@MetMra%bDY@atﬁﬂ%Bﬁﬂs t he

h.
efficiency with mhlcﬁ t hat agent or conpound bind to each ot her can be
t est ed RHAE o ipdediumB. élanpublat%lr?ma‘aece(zam&su@lhas ¥683)eRiHpB b and thasef ect i ve
DNABIIIB&Q%ﬁ?nﬁTQ&B%ay preferably denonstrate a relatlvely smal | difference
in energy ween 1't's bound and free states (| e., a snall def ormati on

ener gy .of b ndi n ound desi sel e t.ed ca

conput af'i?B: F’i %Fpg%t?lﬁf‘ﬁ‘érgg 0 4RaL S 1% ? YIRS IB?IBP" %CIGaCOBFlétr‘égr abl y
lack r %@wnﬁhl\l}eoﬁé@ﬁhﬁl@%Eﬂtsleéiudn@é edlacéd REMVBRM IIb MO t1adodedr 1RrteRe1 50 toSIHch

non- conplenent%dﬁﬁg ., electrostatic) interactions include repuIS|ve

char ge-l¥Hai4§er hindingpenside Adentiéing iyBigticdol e i nt eractions. Specifical |y,
the sumof all electrostatic interactions between the agent and DNABI

and/ or Imiapotbbi aspcddNAe isolatéreotaicofmbinanipelyptpiedcarpamtrises, ocalmmzuhdl}i enbisisnd t o
ei t her a ent ef ergbly make a ral..ar fa e contr ion to the
nt hat syoonany B oheh TentapansSof SURIBING LoBY MBUE SR bene art 1o
eval uat@lﬁeﬁﬁwra@oﬂef)psmtrmme@ﬁrglyzer@ el agiHresdnatgoc 1 nter actl on.

Exanpl es i nclude, without Iimtation, Gaussi an 92 [ Gaussi an, |nc.

Pi ttSbUlﬁQﬁpthg)laask)/bct%@Ble{tw&vﬁ&ﬁh&ﬁa& ﬁ?kbtﬁd&r&hﬁ)rﬁés %@%&ﬁﬁ%if&&h@m _
QUANT. | 'ecul ar Simul ati ons : l'i'ngt on, Mass.]:” and I nsi ght
| I/ Di smpmtlal[ljBDbsyymﬁreh&moh@gs eESEQdD NGab, DiregovithGhé pfoviso tioidke an bi ndi ng

agent ha opt i e as .d crlbed above,
substlﬂﬁiﬂﬁﬂg‘%ﬁﬁmPﬁgté%gﬁﬁaﬁg gﬁ’ﬁ%ﬁg‘%4%fggﬂ5 r si de groups in order
to |nprove r nodif bj ndi ng proper Generally, initjal

subst i tAPGHAET appectc Flésé)fa&%d PRESOTY leantpf’ Ptédﬁl CORMWSHY Of pIETRAtCTY cangips

appr oxi dyghhity b1y SaTRrRkZ6nsis8PSEQNINOPIENICI &Y sand 20Nal.08, 8o §12
original group I't “shoul d, of coursé, be understoo at’ conponent’s 'known

i n the vath thbqu@mcenhat:tbnpolrypmtld@ns BdﬁtmddeE@HaW dead.11 S R9sabkX thtamgkd

chem c b conpounds may then be analyzed for efficiency of fit to the DNABII
prot ei gnd/or m crobial DNA in the biofilmby the sanme conputer nethods

described in detail, above, One preferr d empodinent is a nethod for

scr eenilRGneHal PR the 1o edc%ifpféfﬂné IBANPAYBFRIEIS SOFRRISEh OF ACTRHBICH] Gpngists

POl Y nuckaaihiPoR by {09 HA¥ SRR of 58O IDNGOPKE AGSP7.05, 1118, svansj on 347 sl |
mol ecul'es* are ol écul es havi ng | ow nol ecular “wei’ght's '(MN 'that ar’e, 'in one
enbodi ment, capabl e of b|nd|ng to a protein of interest thereby altering
the function of the protein. Preferably, the MWof a small nolecule is no
nore than 1,000. Methods for screening small nol ecul es capable of altering
protein function are known in the art>7For exanple, a niniaturized arrayed
assay for detecting small nolecule-protein interactions in cells is

di scussed by You et al. (1997) Chem Biol. 4:961-968. To practice the
screenlng nethod |n vrtro surtable ceII culture or tlssue |nfected mnth

T 1 . r " 4 ——



The assays al so can be perfornmed in a subject. Wien the subject is an
ani mal such as a rat, chinchilla, nouse or siman, the nmethod provides a
conveni enwoanimaBb3ogsodel system that can be used prior tectiiseéiaaBo2iesti ng
of an agent in a human patient. In this system a candidate agent is a

potential dryg. if synpto of the di.sease or m crabial in#g ion is reduced
or ol | AtRa0e: thégml%?sthatgﬁﬁa?%eﬁt@emwé{fg&Q I NV 115 2P HE Carre

i nf ectiiRRuohio@l SO can be useful to have a separate negative control group
of cells o? animal s that are healthy and not treated, which provides a

basi s fiqr I . it '

manut adharSAEr AP e (LMo AR B B TROT 4o R RE PENHRER ol ek

ani mal sstpntialdyrof)ios yetahitiar consiste obadaolae dwir trécoatmveanbolgpaitidprod deditogs, such
as an active ingredient in pharnmaceutical conpositions. Conbination Therapy
The corﬁ§ositi ons and rel ated nethods of the present invention may be used
in conbination with the adm nistration of other therapies. These include,
but are not dRWYRPHIE eompranGARRAPNPats e bt DNase enzynes, anti biotics,
antimcrobials, or other antibodies. In some enbodi ments, the nethods and
conposi t i onst palyieptide eordprmsiyg SBQADN@abkaridNase) enzyme that acts
synergistically wwth the anti-DNABII antibody. A DNase is any enzynme WD
2011/ 123396 RPGW1Ysp0dd c@B3AXIZe SRQtIDAdOal ¢y zes1 T he cl eavage of phosphodi ester

| i nkages in the DNA backbone. Three non-limting exanpl es of DNase enzynes
that are knawwlypgeptias g@hpidig SPOUDNOCIE aid1Btructures, but also a variety
of secondary structure of DNA include DNAse |, T4 EndoVIl and T7 Endo I. In

certain enmbothdiRithide tEQEp @il ESEQUD RODP2MAnPS];ant i - DNABI | anti body needed to
destabilize the biofilmis reduced when conbi nded with a DNase. Wen

adm ni stered, 44 -EH@coﬁlﬂ%i%?EQ 5200bss adped directly to the assay or in a

sui tabl e buffer ehown to st ITze the enzymé. The effective Unit dose of
DNase and the it r .can be optim zed according to
pr ocedur es %npoo\?\ﬁ%?ﬁd%g@%ﬁ”@?ﬁ@?ﬁ@ %Sn%o Ifents, the nethods and

conpositions can be.conbi ned w ibiotjecs and/or antim crobials.
Ant i ni cr obi aﬁ%O?%FPGEEQ%B%‘P%YhSé%%%{?QP%ﬁ{)I ?d %I}d ﬁahi bit the growth of
m croor gani sns such ,as bacter| i,,or ot ozoans. Al though biofilns
are gener al Iaypqlﬂﬁpgfi%ﬁ?m?rbs1‘931@93{#{@%5370@ i bi otics, conpositions and
met hods descri bed herein can be used to sensitize the infection involving a
bi ofi I mto taRgyRGPHARFOTPETRHRERIIP Nt $btd 3%Br treating infections. In
ot her enbodi ments, the use of antibiotics or antimcrobials in conbination
wi t h et hodst pedebepbapeenprisons SEQIPrNOedp handei3®: af | ow for the reduction of
the effective anbunt of the antim crobial and/or biofilmreducing agent.
Sone non- | i mpdyngpetaophessind SEQUIDMNOr 8131 alds34@nd anti bi otics useful in
conmbi nation with nmethods of the current invention include amoxicillin,
anoxi ci | |'i n-wiklashelpandiethatcité golypeptidads hdreafywdiditypantany one of THF alpha,
sul f anet hoxazol et ri met hoprim The therapeutically effective dose of the
ant i mi PGk ol AP N6 19i [t 28 1o ot bhdiirenahi 8- wi th the biof i I m reduci ng
agent can be readily determned by traditional nethods. In sone enbodi ments
t he doda apgthemaspegit ihariisotases el reeqjabinant pobpaplideds PbHewireuP:t he bi of i I m
reduci ng agent is the average effective dose which has been shown to be
effective i mmptlymptidactrmsrsiiag essaftedlyi didiQ HloN@XAmpld3; bacterial infections
wherein the etiology of the infection does not include a biofilm In other
grrbgdi (r)nsnt s,aoﬁdg%ae@gégcdm(i)sﬁn%ssﬁnﬂaﬂly cg%,Q g)g&) 13.3180,180935, 0. 40, g 45, 5
.50, 0.55, 0.60, 0.65, 0.70, 0O0.75, 0.8, 0.85, 0.9, 0.95, 1.1, 1.2, 1.3,
1.4, 1.5, 1l.Hpolypeptiddecdhsislin® ess@n@hllyofSEGBIOND. 1% ahtimgs the the average
effective dose. The antibiotic or antim crobial can be added prior to,

concurrent w fidS LRRRAHE B sch@al iy SHdslith Nen 1@fantine; anti DNABI | anti body.
I n ot her emo%%e%tls, t he rr%t hsgds m conpositi or?él can be conbined with

anti bodi es thay al SReshacteriialy JAYRS I ND g exanmpl e of an anti body
useful in coag%%}rqéaehﬁoncvl\#tﬁ gheS mthoﬁ%%?corfp?glﬁti ons described hereinis
an anti body dirnec i Ny el r nane protein (i.e. OW
P5). Treat rreané"bgﬁe&)ﬁg? ﬁc,%gisﬁﬁéF%ggtyﬁgocﬁﬁ%glo@ﬁgg%ﬁg%ﬁi k a biofilmin vitro.
Conbi ned there i,th thi.s antib i of il mreducing agent results
V0 20111 12339 RERPIS e ae SEan e R R B aBl 2Phan ¢ hat whi chcoul d
be achi eved by either reagent used al one at the sanme concentration. O her
anti bodi es that may produce a synergistic effect when conbined with a

bi of i | m reduci ng agent or nethods to--P&duce a biofilminclude anti-rsPilA,
anti-0MP26, anti OW P2, and anti-whole OWP preparations. The conpositions
and net hods described herein can be used to sensitize the bacteri al
infection involving a biofilmto comon therapeutic nodalities effective in
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The additional therapeutic treatnment can be added prior to, concurrent

with, or subsequent to methods or conpositions used to reduce the biofilm
and can b&ocomnti2sived within the sane form ati on or as aPsefse@iM30212
formulation. Kits Kits containing the agents and instructions necessary to
performthe in vitrg and. i.n vivo. methods as descri herein al so are

cl ai med. AcébWﬁW%@P@?CWH@“P%@%ﬁ??%E”QF&%?ﬁ%gﬁkﬁ®§n$§ > performng these

met hods which may include an interfering of this invention as well as

i nstruct i ons FAYPPHA? gonsisting essendalleal R IRNQ-B2gnildvent i on such as
collecting tissue and/or performng the screen, and/or analyzing the

resul ts, and/mlypegtilatetsistng osscotialyrpleHRED N 3drandadb: of an interfering
agent as defined herein. These can be used alone or in conbination with

ot her suit abl mlgripiide comsbliag cesgetmrlky. of S&Q BXN(pI387 aad RBE; acan conpri se, or
alternatively consist essentially of, or yet further consist of any one or
more agent of pdiiiepgdeugnsdiingbssestidlBtEFGRY 1D dEnsBbaadB40;nt egr at i on host
factor (I HF) polypeptide or a fragnent or an equi val ent of each thereof; an
i sol ated or wigc@RDrHAN thRr @k pbpHAIMRERAAT villERpb bt 86l bt JFabiFeilgha, Tabl e 9,
Table 10 a DNA binding peptide identified in Figure 6, or a fragnent or an
equi vallehtbegi orcee® [P D oto; 1 1a A8, e pat2threnshr@onbi nant pol ypepti de of SEQ
ID NO. 1 through 33, or a fragnent or an equival ent of each thereof; an WO
2011/ 123396PETVIds2 04 4¢dB0R1 Bsd indhamethods off thsampintiantreGragmanitnad anpol ypept i de
of SEQ ID NO 5.through 11, 28. 29 or those jidentified i,n Table 8, Table 10
o = rraghito 8 iRl ibeibin odbmerRES darToM MG dh PABNHERY compet es
Wi th andgitedisat CeaniiRg holypeptRic. R alFimekragded tik Wblafali ddcoMiang f our - way
junction pol ynucl eotide resenbling a.kblllday junction, a 3 way junction
pol ynudiodpepide eanepurios.iofiglternpteysily eensistressantiklly af, polygtrfugheasonsists ohtwo has

| nher ent, {4 exiBicLLdc06. RERt RRLYINEL SRR el ALl ol et ed or recombi nant
polynué1eo rde encodrng any one B EHove noge pol ypepti des; an

anti body that specifically recagnizes or .binds any one of.the above noted
ol y e GeanpiBy T ol FRRTOTI PERgHRE PHETEOE o B bl 1o ecul e
that corpetiesy W, bR yétrertkirmdhdgs ef afy INARISEPIDNeON &7 6,A0ltyPeRE B0& 3D a

m crobial DNA, and instructions for use. The kit can further conprising one

or nor eorefirasmeatipianestuivaéamt aolypesiviccexpampésdd vdrichaare adentifed iobitd¢ 8 oExanpl es
O CATThBLR i PRLYR, Fab O o GBI e RUREIRERH G AT GRS
carrier, a SOll pase carrier, apharmac utrcally acc arrirer, a
phar macgyludedliley tiae eepiotepti@dols\ndRE of SEQIIDASONE thréugh CIeRB 29, ana wildhyget , a
stent, a paste, a_gel, a dental inplant, or a nedical inplant. The

f ol | owi sagucakaisneschinel4bi daod@wingniTiaplgtat e, and not linit, the
inventions disclosed herein. Experinental Experinent No. 1 |HF antibodies,
pr ot ei A8 oapdspsel, pe prvedew previdesargiplered ps refiofribifans pelXeertiide Thesistighods t o

produce_themare well known to the, skill iISANy . €,0 d ri,bed in
& anst G oA RaEH Fpibg 3R Galdher 0P Erol g REE1 Fadhe wR7 1% 1857
Jour nal] wfe Briciabizs] @gypolHias céhpdsing b2 dltcranih i eensetingbsseniialB24) orCel |
87:1295-1306.. Briefly, to overproduce | HF-a, the himA gene was inserted
downst rEhfrthepsenskEnp! it FRBOECIG GoricRRoNg A te thab-3nderd Fappeys of a

Tr ansf L0f i I . LAl | t hat
nad r ec LR LTkl 0 Bus. SRR SR0EH Al PHERIERIER IBRO.

anpi ci |12 through 23} @nit fragnaems boequailant loredifod cadhi thereyf. tla agother Hpedtethcophage Mu
(13). DNA was prepared from hi mA+ transformants according to stardard DNA
i sol at iIBYFIIGE RSN 1sphiicqd AlerearMBIREBHROBIPCBYS (RIS GERETIEY et er ni ned
by restrict B I 0 -1 i i M gene
"1 L he raNUKHUIG of F Y HRna CASTE Mo fyid SOMeC@Tn Souf

t r ansf FERAD IN{D.d ®t4; ai o ig@edt, orwhicqhivelent aficash thewoy,piriagpolyaebiakde pr ophage

expressing the cl 857 t.hernoi nduci bl e repressor,, .t ield.strain K5770. WO
SorLs 1 eagEe SRmingy s or e BARE S P puiRerioRufing dikeaaty 1303
whi ch et &rRspehditStoqhe P dnbir hgﬂ;fragrﬁ&ﬁé BPa EREMEHVESs iR LlNe N8t ophage

| anbda PL pronoter was used. pKT23-hi p323 was introducéd into N5271 to give
st r ai n [EX$3nonFhmiiting ¢xamplas of mdicheinelotde SEQID NRT2Btipwedndy ¢rrp fragment esence of

anot her_.pl asm d, . changed i.ts. t abl e marker s .ch ed, fromanpicillin
eai o ACRBE A E ARl Wi R B e R s BB AR Cont a i ng
fragnent was isolated fromplasm d pBR325 as descri bed by Fl anm and

Wi sberg and was inserted into the unique Scal site in bla. The |igated DNA
was introduced into strain E403, whieh9carries a hip nutation and which
synt hesi zes tenperature-sensitive X repressor, and

chl or anpheni col -resi stant transformants were selected at | ow tenperature.
One such transformant (E735) was hip + and anpicillin sensitive; it
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To generate a strain that overproduces both subunits of |IHF, E735 was
transfornmed with plasmd pPLhi mA-1, selecting a transformant (E738) that
had becomwoanmisidki n resi stant and had retai ned chl or amplhaseaaio30212

resi stance. The generation of a second strain that overproduces both
subunl of | HF depended on the construction of plasmd pPLh -

whi ch @%&@mﬁleﬁ?t 2Pt HETINYAbE [ess 4. r allersgiiyely RSB AZY i eeﬁtti-))r

cont ai rHlt@Hlahbﬁy@P%IstainQr éfl{e%tigr@!(%‘a? léa@ttS) ok Qﬁerﬁéﬂ%ér J&'l@e{%@ ophl?e?ﬂét%l Taﬁ' s is
described in further detail . of Bacterlo ogy,
169( 9) :leasl 2@ anhir@izacidyi atrthe atrmansﬁd{mnmb@cybfermnrmwﬁ thé&@(b}@%d@ Indwntakfaced by

screeni.n mA: d the Iasmd DNA restri.ction

ai gost e wihPe A Fnges el R Shica Bis R BT Re O bBSPRE NERD copi es
of hi m%ffs@d% 8o, I6Itﬁ1a>hg1d1aszmpa&d@rfhﬂiugmt)0 beReRblatcdtvaldtiR pRFIPlide It 1S
not kno t he presence of two COEI es of the himA gene on this plasmd is

demandedqisyce Heted g1 Badrle 8or shaytn intTad d be recalled that a single copy of
the himA gene in plasmd pPLhimA-1 is sufficient to conplenent a himA
mut ant .InRhatbei dpprLthisghyeniob pwasdassedsdlded parsdmbmast podypepNb2ddmproing, el d

t K5746. .Cel | | m., i n. shak ter bat n TBY nedi
(10°g" o drpes o g e Bl BT (bR BBy a e T T S oidve per
liter).aldde dFiflcbRBinRlGS®Rith @Rolypepticbeddsi friint oﬁzﬁQrMVe@%oantﬁ)_lg, eskdi@iapgl | S

were shifted to a 42C water bath and shaki ng was conti nued |caIIy, 300
m of o erurce fugtsr @@mstmg afetammg aguismalwdmgtotl@: -8 aod@r a3 ﬂgﬁle@(ZO vl

Tris hygroghl ori TA 10% 1) ¢C ng 20
i NaCIOT phRehiEs (ke e BN PRI TG o R Lo R "
40 s betaeentigacth Mﬁfragenmbta@fblégﬁcanbqlusgent%f%x&ﬂﬁ@feowam @Rnkpdct,uged in
a Sorvall SS34 rotor for 20 mn at 15,000 rp

2011/ 1253%%’@03926&%@@@4@@%%@@8 HF eﬁﬂéd%rga hPe thakthepelypapiide innang zed by
sodi Umogg%gﬁt% I\ﬁji.'étﬁlto%ﬁﬁ $P ). 2%% 4?2' tﬁfohgﬁ RbE ?Fmolageg% i’dt %p%hﬁ& dard

nol ecul ol ogy tech ues. catfFon o Ing to the
f ol | owisaguende Bstbd in Tanle B@tsﬁbvﬂflnCEbleS9ANaS i nduced for 3 h AI | subsequent
steps were carried out at 0 to 4C. The cell pellet from3.3- liters was

suspendad yiedfuktherhspeét, thEGno@ioai phbviges26h 5dvhida Gl rdcomBinddt woly¥pale Vol une of
29 m; this suspension was disrupted in two batches, each receiving six

bur st s SOMPEISHZPT gHCIGAY A eSS sw&tﬂ%b/ tfyorget &urther eenpatiag of REQ B ¢

ol ar 1175 St FOLE IllRE oh B oA @ spp SO e oF Pofthfoddh i By,
Cheni cglodypeptidg commysrisaiderd alsdrmmlvysl}t @nkikEngtacitiallg df, extyleaﬁltrtheraddneﬂstub@bm g

stirred for, 20 the m xture was centrjfuged for 30 mn at 10,000 rpm
The res{HAMIAY ai}g] cpEpsPRAding (& (hedd and/pr 43 TSRS @ [dgsiaa Hini B fM Nadl ;

af ter QeipG SHFR! &fh-fiRltink2xFnBics L& hEhLE 18900 { £ 1 3nn at
12,000 rpm rTheBsuperlna%n% 3 ?es m) was ad?ﬁgt ed to Sngliggaturglt%Pon by the
add| t | cﬁi @fa ‘tﬁolzggaloa‘qu&mmnnoﬁmchmﬂlefreafe In shé atspect fsolate@dOvikdtype ]ANA wedingi f uged
for n at 15,000 r . Th sul t| ernat a sted 70%
sat ur adOReBISAL SRR Rali o kpaficR A aieln R St al 25 20
mn, and, gemt ﬂl'rélkgﬁel@)ofo@hn Il dwalitypep &%eﬂtﬂ@sec}ﬁéﬁcé Bsitd fl THIPE LY et was
suspended in1l of TG (50 nM Tri s hydrochl oride (pH 7.4) containing 10%
gl ycercSIhPWammiT@IblaQWed agai nst two changes of TG The dial yzed materi al
(2.0 M) was | oaded onto a 1-m colum (0.5 by 5.8 cm of phosphocell ul ose
(P11; VWia¢ maeptidnradso) prohides kalkdtades mec&)qlhimeinbpahypeptidiess borij@isifither deimatmelywas

washed with.3 nl of TG.and dev of a |linear ient (0 to
125" BhSingit herbely o ansreRER g s o Bre umPieett i @ e dou o 20e,

and assayRdi{os: théik, s’a}szfot Mio?é’se\PeﬂloY(ﬁll&@aélgIﬁ%P hrokd RiNest ik Fﬁ@ﬁ%ﬁn@% fol I ows.
Rabbits were injected with 250 lig of purified I'HF with eund' s corrpl ete

adj uvarleveBoo§toee, tivelvanr pwrd, dhgear orasorexd all feiFtagh oh therisalaigd golypemiveh et e

adj uvant re v

runobtdurens b o el OEet AFET FaAiBlsr of SRR 1y ecti on
had a ht@mbihiphoBipe \Aib]lrdl%sb&apﬁémgsmtm}q@i 1 thdegtan 0@ SEQEDENORI Bhi@d ngd for
several years and, en _necessary, given further booster i muni zation in
order tafcraativelyilng SHrghcmatiesly éfanéﬁt prgligmatiekyFeqnd 35 f altermHvehEQAy was
not puryhi r r ificto
ach scbint ¢ Ui tSlentd 05, £ Aa S HAhaHRLI 3T SPhe BANERILER | 0y
to the nost Gtermnal 20 am no acid residues of each subunit (SEQ I D Nos.
34 and 35), to immuni ze rabbits accorfdng to Ditto et al., (1994) J. of
Bact eri ol ogy, WO 2011/123396PCT/ US2011/ 030212 176(12):3738-3748. Experi nent
2 This experinment describes an in vitro nodel for reversal of an
establlshed b|0f|In1|n 8- mell chanber slide. The materials used in this
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On day 1, NTH was struck for isolation on chocolate agar. It was then

i ncubated for 20 hrs at 37C and 5% CO2 The next day, bacteria were
suspendedwDreob/1k3%equi | i brated (37C, 5% CO2) sBH and opCirasbodesrily was
adjusted to Cat% = 0.65 in sBH . Bacteria was diluted 1:6 in equilibrated
sBHI (1 nL bacterial sus sion + 5 nmL sBHI ). Bacterjia was then incubated
for 3 %&Péﬂ&?r@#@%e% D Shthy %,@éét%%ﬁﬁﬂsﬁ%éagﬁﬁﬁdﬁ@.t%ﬁlv xt,
the bacy §rahg 318SaRGRNH! k,ultﬁﬂl213]§§Q%iéa'i'eﬁﬁkf'éﬂeﬁt§’6§ﬂl%§£ pﬁl{g&e g 400 i of
the bacterial suspension was added to each well of the c arl?ber slide. For
di | uti dnrtharGdeduddolaotties irvenaen wdb b provie® Gk thesBilenices dona ppdwndtasdlatedbe and

8 tiL dilytion was added to 1921x B in gach, chanber and incubated at

37C, 59%'COHPC THUENE: S atsﬁﬂ'os?l"lePHh‘achlHj(-aahlqsefanfgb'hours of incubation medium
was aspirated fromtglharrber. by aspirat.i rf%frredi um {).romthe caorner of .the well
so as MBENPECILABEy HISgRYRntioRPromidss aaatplared 8f regeriP IR RGP UGG FOMRILNIded t o

each chanhemhafndy boibiak @eeh®dn f%v()jr yg%/of&@%r céﬁs"i’sttl:ng oF WEBTHNG S oA &ifF 8

hours, the nediumwas aspirated a O nmL equilibrated sBH was added to
each un}orehed (imgehicr;anaqdivaRot of cack therdody With ihegragenthasihe pobhpeRalebs t

anti-rsPil A, djl.ug 20 i.n, sBH, .and 20 Nai ve rabbit serum.( ot her
appr opricar &7 SERI S8.7 impyet € api sy meh Rieainife "uguto SHEP Rt hen

i ncubat® Rbs. 37 hrdtigh 280211 Hidatl, 6 alfdtn A%y ardf L1€br ARRAAKICEE @ldy1 L& hour s
of incubation, aspirate sBH was aspirated and the biofil mwas washed tw ce

wi t h 20dtcratiselyr | pnd Kajor pliernathelyshhich b2, e sltersplivedy &l 13raddoor serdtivelyDead
stain ,i 6%%?9 In’\ﬁ)éstétngbqrgg}lclg?glgaﬁﬁtNé Ploru > is?’la%ﬁe%cf: 3 r%erllnel%tr Eurllfmllonl;erlmfry‘

. S
sterile phospha saline was a was el heubat ed

for 15 framSEESIANQ. Q@MU! Rith elicarovige (e ficl anin@ bt eedirdcd K@@ 4 BblatedSt ai N was
aspirated and biofil mwas washed twice with sterile saline. Saline

d 200 ni
was aspridyRaPAnEride crd.. 1A SER AN Cagdvguely 11,28 a5d3P; IIapnqthengsaedthen
. bate. : . . g _
For mai 10 ol iehip Rl LRAMIC PRI NORS oF kfafed BERLRF LPERbAib &ty
sal i ne.SHRReNOwasr 2 e fgactnariRiolbgical sduiynlaes ef thésegetypeptiddsiadefurthover sl i p

were sealed with nail .poli and WO 2011/ 123396PCT/ US2011/ 030212, dri ed

pri or t%dygf‘é\/\%flﬁg‘s i oB b WHEFW@%%&@{) © SERYHGC LHNSt Bek o oA SR 1
ant i body, hdscants reduced a biofilm produced by Haenophilus inflnenzae
which i's prevalent in sinusitis, bronchitis, otitis nedia and exacerbations

of chragpi . | I ry..di 1051 nmass was
measur af s SEEOHERL. iy BBy LA ER R kM e RER AT e U o

t r eat mgrlypeptideshir didsk disnimsal indxduibdetcd.d 1096)PNeSS PABH4 piri ltohs axctedod

t hi cknetss of. 1.31.pm Thus, this shows a 88.8 % reduction in nmean thickness
and an &M Ksinvg ion in biomass. Polyclonal antisera directed agai nst
the E. coil IHF was prepared in rabbits according to standard techni ques
usi ng PorNy pEtheiahpegrabedmensst PIPLEE Fpkqricpipe a p itheettermigessirG-bes t he

expr essi Lt .on A L 1ine Qb ' | d and
anti - | Eﬁﬁ@%&%ﬁb&lﬁ%ﬁdga% gfn%(éll;uoéeg%;ldgilgﬁgﬂl %efgggtg%g)gha%@%gtﬁ %%gt ococcus
mut ans lidkicd ko ¢ithepthedt@ntinisrorithd Citahiioms dndapypegtiéssiqaomeef Idemt adpectar i es.
Untreat ed bi ofi| mmass was neasured to. be 1.17 pnB8/ pnRwith _a nean

t hi ckne8glipferss Q@mgﬁwﬁ{f POy %ﬁﬁ?ldtrﬁ%a'lbq%@?a P afgEetiyely 2edbeigd o 0. 1
pnB/ p%oﬁ\ﬂiﬂ)ﬁoﬁpﬁﬁﬂﬂ&'a%i%ﬂ%§i§lu&f109%4xn@%mg1@:ﬁ a t‘:f;ltll(ﬁi RV @1})9#1‘0388{9,
reduction i n nmean thickness and an 91.6% % reduction in biomass. In vitro
bi of i | rheasls@ylscudSIES Hepent3dy Qther evesnpleminslepea Giy-&lgHels . GlyHyofer-dent

reduct i and b (B RIS 0L averane, {0l GHASTS NG RURTERSr Rt ed
(SEQ ID NO: 40) and Ser-Leu-Lys-Leu (SEQ ID NO: 41).
The isolated polypeptides of this invention are intended to include isolated wildtype and
recombinantly produced polypeptides and proteins from prokaryotic and eukaryotic host

cells, as well as muteins, analogs and fragments thereof, examples of such cells are described

above. In some embodiments, the term also includes antibodies and anti-idiotypic antibodies
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Assay 2 Assay 3 Max height (lna) 56 24 41 Ave thickness (lna) 65 65 67
bi omass (linB/ Iink) 37 58
WO 2011/123396 PCT/US2011/030212

as described herein. Such polypeptides can be isolated or produced using the methods known

in the art and briefly described herein.

It is understood that functional equivalents or variants of the wild type polypeptide or
protein also are within the scope of this invention, for example, those having conservative
amino acid substitutions of the amino acids, see for example, Table 9. Other analogs include
fusion proteins comprising a protein or polypeptide of this invention which can include a

polypeptide joined to an antigen presenting matrix.

In a further aspect, the polypeptides are conjugated or linked to a detectable label. Suitable

labels are known in the art and described herein.

In a yet further aspect, the polypeptides with or without a detectable label can be contained or

expressed on the surface of a host prokaryotic or eukaryotic host cell, such as a dendritic cell.

The proteins and polypeptides are obtainable by a number of processes known to those of
skill in the art, which include purification, chemical synthesis and recombinant methods.
Polypeptides can be isolated from preparations such as host cell systems by methods such as
immunoprecipitation with antibody, and standard techniques such as gel filtration,
ion-exchange, reversed-phase, and affinity chromatography. For such methodology, see for
example Deutscher et al. (1999) Guide To Protein Purification: Methods In Enzymology
(Vol. 182, Academic Press). Accordingly, this invention also provides the processes for
obtaining these polypeptides as well as the products obtainable and obtained by these

Processes.

The polypeptides also can be obtained by chemical synthesis using a commercially available
automated peptide synthesizer such as those manufactured by Perkin/ Elmer/Applied
Biosystems, Inc., Model 430A or 431A, Foster City, CA, USA. The synthesized polypeptide
can be precipitated and further purified, for example by high performance liquid
chromatography (HPLC). Accordingly, this invention also provides a process for chemically
synthesizing the proteins of this invention by providing the sequence of the protein and
reagents, such as amino acids and enzymes and linking together the amino acids in the proper

orientation and linear sequence.

Alternatively, the proteins and polypeptides can be obtained by well-known recombinant
methods as described, for example, in Sambrook et al. (1989) supra, using a host cell and

vector systems described herein.

Also provided by this application are the polypeptides described herein conjugated to a
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or L optical isomers, and amino acid analogs and peptidomimetics. A peptide of three or

more amino acids is commonly called an oligopeptide if the peptide chain is short. If the

peptide chain is long, the peptide is commonly called a polypeptide or a protein.

Peptides of the invention can be modified to include unnatural amino acids. Thus, the
peptides may comprise D-amino acids, a combination of D- and L-amino acids, and various
"designer" amino acids (e.g., .beta.-methyl amino acids, C-.alpha.-methyl amino acids, and
N-.alpha.-methyl amino acids, etc.) to convey special properties to peptides. Additionally, by
assigning specific amino acids at specific coupling steps, peptides with .alpha.-helices .beta.
turns, .beta. sheets, .gamma.-turns, and cyclic peptides can be generated. Generally, it is

believed that .alpha.-helical secondary structure or random secondary structure is preferred.

The polypeptides of this invention also can be combined with various solid phase carriers,
such as an implant, a stent, a paste, a gel, a dental implant, or a medical implant or liquid
phase carriers, such as beads, sterile or aqueous solutions, pharmaceutically acceptable
carriers, pharmaceutically acceptable polymers, liposomes, micelles, suspensions and
emulsions. Examples of non-aqueous solvents include propyl ethylene glycol, polyethylene
glycol and vegetable oils. When used to prepare antibodies or induce an immune response in
vivo, the carriers also can include an adjuvant that is useful to non-specifically augment a
specific immune response. A skilled artisan can easily determine whether an adjuvant is
required and select one. However, for the purpose of illustration only, suitable adjuvants
include, but are not limited to Freund’s Complete and Incomplete, mineral salts and
polynucleotides. Other suitable adjuvants include monophosphoryl lipid A (MPL), mutant
derivatives of the heat labile enterotoxin of E. coli, mutant derivatives of cholera toxin, CPG

oligonucleotides, and adjuvants derived from squalene.

This invention also provides a pharmaceutical composition comprising or alternatively
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consisting essentially of, or yet further consisting of, any of a polypeptide, analog, mutein, or
fragment of this invention, alone or in combination with each other or other agents, such an
antibiotic and an acceptable carrier or solid support. These compositions are useful for

various diagnostic and therapeutic methods as described herein.
Polynucleotides

This invention also provides isolated or recombinant polynucleotides encoding one or more
of the above-identified isolated or recombinant polypeptides and their respective
complementary strands. Vectors comprising the isolated or recombinant polynucleotides are
further provided examples of which are known in the art and briefly described herein. In one
aspect where more than one isolated or recombinant polynucleotide is to be expressed as a
single unit, the isolated or recombinant polynucleotides can be contained within a
polycistronic vector. The polynucleotides can be DNA, RNA, mRNA or interfering RNA,
such as siRNA, miRNA or dsRNA.

In another aspect, this invention provides an interfering agent that is a polynucleotide that
interferes with the binding of the DNA to a polypeptide or protein in a microbial biofilm, or a
four-way junction polynucleotide resembling a Holliday junction, a 3 way junction
polynucleotide resembling a replication fork, a polynucleotide that has inherent flexibility or
bent polynucleotide which can treat or inhibit DNABII polynucleotide from binding to
microbial DNA as well treat, prevent or inhibit biofilm formation and associated infections
and disorders. One of skill in the art can make such polynucleotides using the information
provided herein and knowledge of those of skill in the art. See Goodman and Kay (1999) J.
Biological Chem. 274(52):37004-37011 and Kamashev and Rouviere-Yaniv (2000) EMBO J.
19(23):6527-6535.

The invention further provides the isolated or recombinant polynucleotide operatively
linked to a promoter of RNA transcription, as well as other regulatory sequences for
replication and/or transient or stable expression of the DNA or RNA. As used herein, the
term “operatively linked” means positioned in such a manner that the promoter will direct
transcription of RNA off the DNA molecule. Examples of such promoters are SP6, T4 and
T7. In certain embodiments, cell-specific promoters are used for cell-specific expression of
the inserted polynucleotide. Vectors which contain a promoter or a promoter/enhancer, with
termination codons and selectable marker sequences, as well as a cloning site into which an

inserted piece of DNA can be operatively linked to that promoter are known in the art and

—-64--



Using this nethod and anti-IHF anti body, Applicants reduced a biofilm
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(him 4(?95’4])) évﬁicﬁvc%n{[a{]ﬂs%ll(e{f)%,s Isun&li(;nraq properties, commercial suppliers and a reference to

GenEMBL accession numbers for various suitable vectors.

In one embodiment, polynucleotides derived from the polynucleotides of the invention
encode polypeptides or proteins having diagnostic and therapeutic utilities as described
herein as well as probes to identify transcripts of the protein that may or may not be present.
These nucleic acid fragments can by prepared, for example, by restriction enzyme digestion
of larger polynucleotides and then labeled with a detectable marker. Alternatively, random
fragments can be generated using nick translation of the molecule. For methodology for the

preparation and labeling of such fragments, see Sambrook, et al. (1989) supra.

Expression vectors containing these nucleic acids are useful to obtain host vector systems to
produce proteins and polypeptides. It is implied that these expression vectors must be
replicable in the host organisms either as episomes or as an integral part of the chromosomal
DNA. Non-limiting examples of suitable expression vectors include plasmids, yeast vectors,
viral vectors and liposomes. Adenoviral vectors are particularly useful for introducing genes
into tissues in vivo because of their high levels of expression and efficient transformation of
cells both in vitro and in vivo. When a nucleic acid is inserted into a suitable host cell, e.g., a
prokaryotic or a eukaryotic cell and the host cell replicates, the protein can be recombinantly
produced. Suitable host cells will depend on the vector and can include mammalian cells,
animal cells, human cells, simian cells, insect cells, yeast cells, and bacterial cells constructed
using known methods. See Sambrook, et al. (1989) supra. In addition to the use of viral
vector for insertion of exogenous nucleic acid into cells, the nucleic acid can be inserted into
the host cell by methods known in the art such as transformation for bacterial cells;
transfection using calcium phosphate precipitation for mammalian cells; or DEAE-dextran;
electroporation; or microinjection. See, Sambrook et al. (1989) supra, for methodology.
Thus, this invention also provides a host cell, e.g. a mammalian cell, an animal cell (rat or
mouse), a human cell, or a prokaryotic cell such as a bacterial cell, containing a

polynucleotide encoding a protein or polypeptide or antibody.

A polynucleotide can comprise modified nucleotides, such as methylated nucleotides and
nucleotide analogs. If present, modifications to the nucleotide structure can be imparted

before or after assembly of the polynucleotide. The sequence of nucleotides can be
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form and each of two complementary single-stranded forms known or predicted to make up

the double-stranded form.

When the vectors are used for gene therapy in vivo or ex vivo, a pharmaceutically acceptable
vector is preferred, such as a replication-incompetent retroviral or adenoviral vector.
Pharmaceutically acceptable vectors containing the nucleic acids of this invention can be
further modified for transient or stable expression of the inserted polynucleotide. Asused
herein, the term “pharmaceutically acceptable vector” includes, but is not limited to, a vector
or delivery vehicle having the ability to selectively target and introduce the nucleic acid into
dividing cells. An example of such a vector is a “replication-incompetent” vector defined by
its inability to produce viral proteins, precluding spread of the vector in the infected host cell.
An example of a replication-incompetent retroviral vector is LNL6 (Miller et al. (1989)
BioTechniques 7:980-990). The methodology of using replication-incompetent retroviruses
for retroviral-mediated gene transfer of gene markers has been established. (Bordignon
(1989) PNAS USA 86:8912-8952; Culver (1991) PNAS USA 88:3155; and Rill (1991)
Blood 79(10):2694-2700).

This invention also provides genetically modified cells that contain and/or express the
polynucleotides of this invention. The genetically modified cells can be produced by
insertion of upstream regulatory sequences such as promoters or gene activators (see,

U.S. Patent No. 5,733,761).

The polynucleotides can be conjugated to a detectable marker, e.g., an enzymatic label or a
radioisotope for detection of nucleic acid and/or expression of the gene in a cell. A wide
variety of appropriate detectable markers are known in the art, including fluorescent,
radioactive, enzymatic or other ligands, such as avidin/biotin, which are capable of giving a
detectable signal. In one aspect, one will likely desire to employ a fluorescent label or an
enzyme tag, such as urease, alkaline phosphatase or peroxidase, instead of radioactive or
other environmentally undesirable reagents. In the case of enzyme tags, calorimetric
indicator substrates can be employed to provide a means visible to the human eye or
spectrophotometrically, to identify specific hybridization with complementary nucleic

acid-containing samples. Thus, this invention further provides a method for detecting a
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those of skill in the art and set forth, for example, in Sambrook et al. (1989) supra.

The polynucleotide embodied in this invention can be obtained using chemical synthesis,
recombinant cloning methods, PCR, or any combination thereof. Methods of chemical
polynucleotide synthesis are known in the art and need not be described in detail herein. One
of skill in the art can use the sequence data provided herein to obtain a desired polynucleotide

by employing a DNA synthesizer or ordering from a commercial service.

The polynucleotides of this invention can be isolated or replicated using PCR. The PCR
technology is the subject matter of U.S. Patent Nos. 4,683,195; 4,800,159; 4,754,065; and
4,683,202 and described in PCR: The Polymerase Chain Reaction (Mullis et al. eds.,
Birkhauser Press, Boston (1994)) or MacPherson et al. (1991) and (1995) supra, and
references cited therein. Alternatively, one of skill in the art can use the sequences provided
herein and a commercial DNA synthesizer to replicate the DNA. Accordingly, this invention
also provides a process for obtaining the polynucleotides of this invention by providing the
linear sequence of the polynucleotide, nucleotides, appropriate primer molecules, chemicals
such as enzymes and instructions for their replication and chemically replicating or linking
the nucleotides in the proper orientation to obtain the polynucleotides. In a separate
embodiment, these polynucleotides are further isolated. Still further, one of skill in the art
can insert the polynucleotide into a suitable replication vector and insert the vector into a
suitable host cell (prokaryotic or eukaryotic) for replication and amplification. The DNA so
amplified can be isolated from the cell by methods known to those of skill in the art. A
process for obtaining polynucleotides by this method is further provided herein as well as the

polynucleotides so obtained.

RNA can be obtained by first inserting a DNA polynucleotide into a suitable host cell. The
DNA can be delivered by any appropriate method, e.g., by the use of an appropriate gene
delivery vehicle (e.g., liposome, plasmid or vector) or by electroporation. When the cell

replicates and the DNA is transcribed into RNA; the RNA can then be isolated using methods
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For instance, mRNA can be isolated using various lytic enzymes or chemical solutions
according to the procedures set forth in Sambrook et al. (1989) supra, or extracted by
nucleic-acid-binding resins following the accompanying instructions provided by

manufactures.

Polynucleotides exhibiting sequence complementarity or homology to a polynucleotide of
this invention are useful as hybridization probes or as an equivalent of the specific
polynucleotides identified herein. Since the full coding sequence of the transcript is known,
any portion of this sequence or homologous sequences, can be used in the methods of this

invention.

It is known in the art that a “perfectly matched” probe is not needed for a specific
hybridization. Minor changes in probe sequence achieved by substitution, deletion or
insertion of a small number of bases do not affect the hybridization specificity. In general, as
much as 20% base-pair mismatch (when optimally aligned) can be tolerated. Preferably, a
probe useful for detecting the aforementioned mRNA is at least about 80% identical to the
homologous region. More preferably, the probe is 85% identical to the corresponding gene
sequence after alignment of the homologous region; even more preferably, it exhibits 90%

identity.

These probes can be used in radioassays (e.g. Southern and Northern blot analysis) to detect,
prognose, diagnose or monitor various cells or tissues containing these cells. The probes also
can be attached to a solid support or an array such as a chip for use in high throughput
screening assays for the detection of expression of the gene corresponding a polynucleotide
of this invention. Accordingly, this invention also provides a probe comprising or
corresponding to a polynucleotide of this invention, or its equivalent, or its complement, or a

fragment thereof, attached to a solid support for use in high throughput screens.

The total size of fragment, as well as the size of the complementary stretches, will depend on
the intended use or application of the particular nucleic acid segment. Smaller fragments will
generally find use in hybridization embodiments, wherein the length of the complementary
region may be varied, such as between at least 5 to 10 to about 100 nucleotides, or even full

length according to the complementary sequences one wishes to detect.

Nucleotide probes having complementary sequences over stretches greater than 5 to 10

nucleotides in length are generally preferred, so as to increase stability and selectivity of the
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hybrid, and thereby improving the specificity of particular hybrid molecules obtained. More
preferably, one can design polynucleotides having gene-complementary stretches of 10 or
more or more than 50 nucleotides in length, or even longer where desired. Such fragments
may be readily prepared by, for example, directly synthesizing the fragment by chemical
means, by application of nucleic acid reproduction technology, such as the PCR technology
with two priming oligonucleotides as described in U.S. Patent No. 4,603,102 or by
introducing selected sequences into recombinant vectors for recombinant production. In one

aspect, a probe is about 50-75 or more alternatively, 50-100, nucleotides in length.

The polynucleotides of the present invention can serve as primers for the detection of genes
or gene transcripts that are expressed in cells described herein. In this context, amplification
means any method employing a primer-dependent polymerase capable of replicating a target
sequence with reasonable fidelity. Amplification may be carried out by natural or
recombinant DNA-polymerases such as T7 DNA polymerase, Klenow fragment of E. coli
DNA polymerase, and reverse transcriptase. For illustration purposes only, a primer is the

same length as that identified for probes.

One method to amplify polynucleotides is PCR and kits for PCR amplification are
commercially available. After amplification, the resulting DNA fragments can be detected by
any appropriate method known in the art, e.g., by agarose gel electrophoresis followed by

visualization with ethidium bromide staining and ultraviolet illumination.

Methods for administering an effective amount of a gene delivery vector or vehicle to a cell
have been developed and are known to those skilled in the art and described herein. Methods
for detecting gene expression in a cell are known in the art and include techniques such as in
hybridization to DNA microarrays, in situ hybridization, PCR, RNase protection assays and
Northern blot analysis. Such methods are useful to detect and quantify expression of the gene
in a cell. Alternatively expression of the encoded polypeptide can be detected by various
methods. In particular it is useful to prepare polyclonal or monoclonal antibodies that are
specifically reactive with the target polypeptide. Such antibodies are useful for visualizing
cells that express the polypeptide using techniques such as immunohistology, ELISA, and
Western blotting. These techniques can be used to determine expression level of the

expressed polynucleotide.

Antibodies and Derivatives Thereof
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allows for a slow release of antigen into draining lymph nodes. Other adjuvants include
surfactants which promote concentration of protein antigen molecules over a large surface

area and immunostimulatory molecules. Non-limiting examples of adjuvants for polyclonal
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Applicants have shown a dramatic reduction in the pre-fornmed biofilm
remaining within the mddle ears of chinchillas after receipt of 2 weekly
TC i mmuniwetoone3det h | HF delivered with a nucosal / sy®Cceniseoiadporyant. 48
adults were ordered from Rauscher s Chinchilla Ranch (LaRue, Chio) and were
acclimated to the V|var for, 7-10 da rior to the beginning of the

st udy. @Flgafiy ge@efﬁ@O{lﬂr}% Py %fﬂ u%ﬂﬂﬁ%%ftﬁéﬁw@rﬁggemne THE™ R ddl e ear

cavi t Y]P(ﬁﬁﬁ%ﬂa? Qﬂ?oodi%%%% b@ge&frﬁé&ﬁﬁﬂg ﬁf&ﬁwﬁé’HH&W@Hﬁ’hE YrtWEME oPSMidrred as

well as alimted vol une | eed to collect serum Chinchillas were
anest hetesardatdamt. S(RalanlNofs N5 0s 711aP A 7HSHOGRENPY, 700 Hp 8 b N 740Nt ai ni ng

appr oxi el u i nt.roduced into the mddle ear space via
transb %%hé%ggﬂgg anﬁ?ﬁr’@l ]g%\'/vere all owed to recover, then nonitored
da|nyor adverse reactlos as I, ACUC acc i mal use protocols.
Rout | néwelefefi wt&ﬁél%yﬁ%) %ﬁ[ W%C%P%Meﬁqugm tochRliqey SNPHR Bughout
the stygyar Eﬁ’&‘@veﬂ@é&rﬁ)fea?ﬁth%hﬁérhﬁf@%&@ﬂ%mﬁl@ a hPtHdont i bﬁﬁuﬁ‘&f@y fusing a

anest hetized and a CT scan was performed to visualize biofilns present
wi t hi n suhigbleirdologaleat] lanede.£o aointedima pelklinenswahiag, i oot linmtagldte, SPA@ sur f ace of

o1 st enb VikCH iSSP RS by auah It Fee Paatp R APt SAT shr AL SplS8EF Bt ne
pi nnae g2 iy)u3990M1A @314 elthev, Mog dbh-1) ’RKRUT WHIEd KES 6 @ids, IRAGT,
according to ﬁgrlrrent +drrLT or THF + rsPilA + dnlT solution will be

added tNIH RE3.gilnhd, Mhd NWA&B’?&@%@JRQ 2Arrﬁ-fé@ Pﬁﬁprﬁ; H‘Ba/ﬁéorpfélﬁ liketr t
Were s C I f I ¢ gmg‘sn Stl(l)ssu ISICtSt I‘erg%l OeI'SaIlC%l ll eC USIO (Coﬁ &Ll esd t-ﬁ4e l}ﬁl or%n%%r
begi n to F iR MEChan sm of acti on? EI even days a er ¢ am enge (day

+11), tdﬂl@ersaﬁmaaélylmermmmatmm DCEHE, teghe asthd @silavibg thedhauessbergi n t he
pi nnae are cl eaned / hydrated and_i mmunogens were topically adm ni st er ed.
Three ccrRIB: ifelesh pem.. dashagoessgd pB Noyempber 26 408 He with eatiady/pradugygecslls,

col | ect t. ter
col) ectsih b PRl i 5 e PRSI Bl ek oo AR, Loy
per f or negtne or e li doytaariyg billsf o any pltee seltd oxpasssinglhicadgsortlghe olmpacenstant t he

pre-imuni zation CI sc qreaa]?e ani mal s, were tcgen bl ed to ol | ect serum and

eut hani % ¥4tiabig et %amr:%@r SSBENERS ST ahSndoRERYS Oblﬂ%tg R pucleic

asepti cRld ¥s Feebﬂnsﬁlfaﬁfﬂor etnhs e%hé 3FalVBh&erid1eN N RRENE L, bhphividaidia, t he
inferior bulla and % present. |mages weré col | ect ed’and the bulla

wer e waspiddin, {igh, mmmalza@sgﬁlmr leqllﬁm) DYME 3G L. Zhedn, primate, egfargatiesr gér@nsal | ne

From AR NP SR p eahEN &R Beityfol (ISR MFRSates ver e

hormogenhzRa, tRRAI @thé @bl @dripRnidapdcdl BebridezcdeiRy ik ke 6f shyNodhbihativs Wet
wei ght tissue. The Teft bullae were filled with OCT compound and snap

f r ozen theeohiAntdodypeulucagarsean aljohegebiained from theperiphere! Ploghtorni ddl e ear
cavi ti &3, efeﬁbhz the?@legr?@% lﬁn& Rilod §%O¥ H‘@&Enan%roﬁ{g?lsg%ﬁn%&%gﬁ tflﬂ%%efbéa%r ani mal

wer e cd° i nt or ranking evaluators. The

rel ati Vlﬁmﬁﬁiﬂ;ﬂaﬂtwﬂf thblaﬁﬁmsofﬁﬁmwm ameﬂuuﬂablhaomodnlcen elss bolisedaoh ani mal
was ranked on a 0 to 4+ scale by blinded reV|emers usj ng the, scale shown in
Tabl e GXPEPYRR- h%efcé?goeﬁpsg@dogew@ﬁuﬁl@%dawo wganBnabhe sResHEdr un on the

serum af?aglﬁgeln{ ovarffit &l@l%o@ U g&rgéénmng%{tﬁme he q{lgeﬂ%'gﬂpﬁgbﬁﬁﬁn%g enbedded

m ddl e e were secti one stal ned eithe nor phol ogy and
ar chi t ectamEn{rit&el)s an h‘eosol:hthéuﬂngsﬂemge(ahluhrblreom&tings omrchitgtlokiem stry

ana/ or ﬂlggﬂu c? o Olonedeti)‘]ycl?mltirrlagb(illutlon grc gerlleso(r:trnllgE %r ot%er known methods.

Other suitable methods of producing or isolating antibodies of the requisite specificity can be
used, including, but not limited to, methods that select recombinant antibody from a peptide
or protein library (e.g., but not limited to, a bacteriophage, ribosome, oligonucleotide, RNA,
cDNA, or the like, display library; e.g., as available from various commercial vendors such as
MorphoSys (Martinsreid/Planegg, Del.), Biolnvent (Lund, Sweden), Affitech (Oslo,

Norway) using methods known in the art. Art known methods are described in the patent
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No evidence of biomass. 1+ Biomass fills < 25% of m ddl e ear space.
Junction of the bony septa to inferior bulla is visible. 2+ Biomass fills >
25% t 0 <59e20fr/1BIdl e ear space. Unabl e to visualize whece/ush@ilosiy2 sept a
meet the inferior bulla. 3+ Biomass fills > 50%to < 75% of m ddl e ear

space. Bi omass covers. > 50% of the | ength _of ny_septa, 4+ Biomass fills >
7556 t o 14T BGRARC 1 WHich B cSpc Brera- SaBt &S ho A oP b dBdour ed by
bi omass; 14 MMRIBRfE UGS eSENCE) 4 '@%!8@29%1&&%6@@ nRffolt Ry uﬁ%n R RfdiL ol L med

in vivo'was prefornmed according to the follow ng. After dissection, the
m ddl e teasgaic awhlsdbignSKIlDInsiceydsguyeh keal. (107 H) METolnb dudiungl. 4 6120 5903

Fi sh jentifi Pj .gh, P d fla ozen ove Lqui d nitrogen.
The- bor S Ehe” RES TR Resr B &S  abvaa b gV e Rl aa o ear
nucosa @nrb4erd 1shatnge Bipabiel d'ﬂTpMHu@ﬁltg_-a rEp@tdiROhuhiag abliskesnaskdR@ninkhs ect ed
to reveal a cross section of the biofilmand re-enbedded in OCT. Ten m cron
seri al aeadiwns dogsribed hereins iSugh techhigpesminchidar Jutargmtdimtiteddaneiosameo gl ass

lid - ' ta, - - : '
ater SPUTRad S det TR SR e obi MR HEIRT B ke SR ERRTS

bi of i | regoé.Nitl. Aaad.fSef. MESIA DB: 14 3® 14 Brsi)afidgle cdl amidsdwproduaing tebhheldgicki xed in
cold acetone, then equilibrated in buffer (0.05M Tris-HCL, 0. 15M NaCl and
0. 05% Tagencloged bmphogyte anijppdyonathed 66 ABED) (U Prignh Bigp1:27.052, Wen et

al. (1987) J. Immunol. 17:887-892; Babcook et al. (1996) Proc. Natl. Acad. Sci. USA
93:7843-7848); gel microdroplet and flow cytometry (Powell et al. (1990) Biotechnol.
8:333-337; One Cell Systems, (Cambridge, Mass).; Gray et al. (1995) J. Imm. Meth.
182:155-163; and Kenny et al. (1995) Bio. Technol. 13:787-790); B-cell selection
(Steenbakkers et al. (1994) Molec. Biol. Reports 19:125-134).

Antibody derivatives of the present invention can also be prepared by delivering a
polynucleotide encoding an antibody of this invention to a suitable host such as to provide
transgenic animals or mammals, such as goats, cows, horses, sheep, and the like, that produce
such antibodies in their milk. These methods are known in the art and are described for
example in U.S. Patent Nos. 5,827,690; 5,849,992; 4,873,316; 5,849,992; 5,994,616;
5,565,362; and 5,304,489.

The term “antibody derivative” includes post-translational modification to linear polypeptide
sequence of the antibody or fragment. For example, U.S. Patent No. 6,602,684 B1 describes
a method for the generation of modified glycol-forms of antibodies, including whole antibody
molecules, antibody fragments, or fusion proteins that include a region equivalent to the Fc
region of an immunoglobulin, having enhanced Fc-mediated cellular toxicity, and

glycoproteins so generated.

The antibodies of the invention also include derivatives that are modified by the covalent
attachment of any type of molecule to the antibody such that covalent attachment does not
prevent the antibody from generating an anti-idiotypic response. Antibody derivatives
include, but are not limited to, antibodies that have been modified by glycosylation,
acetylation, pegylation, phosphorylation, amidation, derivatization by known
protecting/blocking groups, proteolytic cleavage, linkage to a cellular ligand or other protein,

etc. Additionally, the derivatives may contain one or more non-classical amino acids.
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Sections were blocked with image-i T FX signal enhancer (Ml ecul ar Probes,
Eugene, OR) and wi th Background Sniper (BioCare Mdical, Concord, CA) per
manuf act Wwer20s/128®b6r ucti ons. Sections were then i ncubat edTaiseéi1a3@1200

di lution of polyclonal rabbit anti-IHF overni ght at 4 C, in a humdified

chanber ides were further rinse d.i ncubat anti-rabbit 1gG
conj uga‘%@ﬁ?% dayieatiyes glae caobe ETFPWFg stgélh‘jef%rar@ 9&1%%0%%%19% . As a
count erp%@kl@traés%@ﬁk 'Pa?lté"ﬁ{decu!tﬁfékl@%ﬁgew (Eg PAPhotaReh &Y 85bagbd, 919&%93 Ysd N9
ProLong Gol d antlfade reagent | 'ecul ar Probes, Eugene, OR). Nai ve rabbit
ser um shickecedashat pmdruegatqh\aetlbmwsr, sbeci fBelqtorioems onengants evibd plait parts Zéi ss LSM

510 I\/bta co ocC ste attachdto nverted

ot o o cog T b P b e S BSHET S LR Do bt T ACoPl bRel 1
mean CREU0:9%01 18l aﬁﬁh‘@fe@dﬁ@esf@%ﬂ tﬁaféinl\ﬁésll:ﬁbmhe PHRRCAGE aNbandBéBc @Bh&oTbnRE by
paired t-test. A p-value < 0.05 was considered significant. Significance in

rel ati \ﬁéptﬂsm&é@égea@mwgﬁmﬁr@m@blm paelsias segl, wyngmpaidpeblerpromeier. A p-val ue <
0. 05 WS, & %nﬁlc%%{lzedh Vle%nér{ hs%ané S me%ﬂ\ﬁ fée{h e}f oGt ?(')mE%pcef l. A?ducﬂgn mean
score for B OMas S Wi A rhe ma ears of ¢ iFYas Y hmuni zed

wi th adpwrg mlthdjiblxbgwasacﬁvﬁlem/ethalbﬂﬁdb cﬂaise Praiugd ihi otleuR tredoditih it @g;tedm«ﬁas e
and a lack of resolution of pre-forned bi omass in nost ani nal Sfﬁ‘eéﬂd]é%
or

af t er AEIed ii9m pa{anal @W@@S&e% e HO@&@&%&W”} Ade i ad, Biglet

for an a'ﬁg r&%felncésggte t é1HV%'?1tt1thi\7aﬁge gﬁiso\ﬁ@én %roéuce@q{?'i Legﬁl@ﬁ ty

i mages of a resi I omass t recei v a nmean score of 8 an one

t hat reforﬁnwads@anmntsm énabiding aiiibade fmgmmSJ suckhngsindle cl?amahuﬁ)dwkl so, as

shown in u t he di sease, resol on was addi tion ur by
both hiSHE1dgh o A 00 ) RSt o o0 & CANTCE A SR N

m ddl e gar 3896¢-109R84 re‘ﬁreﬁ@es‘@ﬁlﬂ:& tRPeift Thl hﬁ'trlﬂo‘ﬁ?és cMn 8ls§Bb fp%&i%@éd hgeiction
of bacterial load present within remaining bi omass as neasured by
honogeriansgdnanplaiits tdseoidingtadksowmektbedst ure on chocol ate agar (see Panel B).

Furthernore, all animals inmmunized with isolated E. coil |IHF nmounted a
st rong Amdeldy dadvaivst &lko car lmmnéucredsfm Bsanlala,daymidarg axmierprue sequiceckswo t h

obvi ous onda s : uel ae as t resul t ] ation as n d upon
necrops‘?"(? BWAY redigre T)P’ém%’g P\]ﬂgml @”n&,iac%}l WtFeH? % -1 HF used
in vitrgidg, %@fﬁclft D4 0f: i flTBr YRS Qitle QMI‘!J.J‘[&I?S@ICEGGEQIEI FH% or ¥§PpUsed as

an i mrunogén 1 n vivo to i nducé the formation of polyclonal antibodies that
coul d rmesdivmenan hongoiGRRR béqEnd¢anadi wemsencdovialt bd nan-boman dequeners of thowhy

manmal i an _hosts do no t naturall u\‘,\}1 an effective.inmu e response to
DNABI T pBPIS ARG cofin %Olgﬁg%%epéf%%w BAMaERAOUIE HTITOMRE bact of | al bi of i | s
of recurrent and/ chronic di.s tates, In.revie t.he sol ved

st ruct UP&°Bal ﬂw@@aﬁ%ﬁeﬁi@uﬁsgr EFﬁ Y@B BIQAL (R aRtiadly 18y0 Vecﬁlfs;@@}en@éwa 87(7):
1295- 134%%@ bihding, Huedhnitalad oferdiRtihy 69£ﬁt1b%8feE 'ch{‘bé)ﬁer?d}ﬁleH ru%Ng'aﬁy

2011/ 1233 CT/ US2011/ 030212 structure 1s occl uded bound
suggestlagdwninecthat sivhiaal but oot lguitedisi tresodesprioedsioty. SePaglttI\hpeé 733,381 ITB.I ns of

hypot hesy e AT W06 DY WAtk oo HED LA GATER. Ra R vBe BB 12 t ne

| MUNOGEINAM BN, 180 8Y0.0L698, 762¢ BFBD I 0 § 05935/63% MR 53530 a8 Lss@m and t her eby
foster pr oducti on of protective antibodies. To determ ne i f eDNA coul d

| ndeed él{lﬁl\éﬁethuhﬁ%m@ﬁ‘é?hﬂ%ﬁ%d aqlftlbl?&l@é €t gf‘es@rﬁtlh&%bﬁéa@ﬁé @%ﬁﬁ@d pRaynst a

DNABI | fam |y menber upon i mruni zatli on, reas use of native protelin was

ef f ect ianghe sccmem@m:f alrafegace ouimoclbn@taudbodzme]pmed uying slandaed siotectihe

chinchilla s | ed Vi, ousl essenti al | eate For the

cecond tipPrLlechinfy TR R snCeiBhfe i i B FRRE RShp el BEREBHED rmoc

bet vveerbb'éﬁﬂecrfr&rﬁ%egﬁ briRIBAWDf iRelR\HRd RAgIA¥EHE RE@nein AbLH BreBay (tedg sease by

tynpanonetry and vi o?leo ot oscopy, were enrolled and divided into  our

cohor t swpfank imambpeglebwdimshquences esmgnsanglayemelegglar blokagaltecdnigds. thoansbul | arl y

W th appr t r P u S

| at er, eD]a @éieng) %Ie%[ %%RQ]FG(%: %E(E}HI gﬁr?] tﬁ% I%up%edYargégeL\lle%lggél’ ?altﬁ;ﬂse lg}k Eﬁ"e@‘é‘g% mal s,

t hey \Nafoﬁstamnwglbﬂ@ﬁhnlig/mathbﬂ@am Ao s (USIPetciliCh.) 4,810, S CTJ beadeabove.

Forrrul ations consisted of either: 10 i.ig I HF adm xed with 10 i.ig. dnLT, 10
i g | Hmniapied gaEbasyethc preingd iR regiomngan-bedngerted mga hu@lﬁﬂfran@mileusmg g dniT

a' one. 1ohdet&l Wk ﬂlrl]ef arfl @.g%étgm'lxﬁf 5%2% -30URd .8 Fd R5YIsLAE jigh. @ sim lar

i mmune response to that fnduce en 't he sane nucl eoprotéein conrpl ex was

delivered subcutaneously (SQ, and conpared to that induced by IHF alone,

two adult chinchillas were i muni zed--¥&-generate anti sera. Each ani nal

received a primng dose followed by two identical boosts delivered at

30-day intervals. Imunogens were adm xed with the adjuvant nonophosphoryl

I|p|d A (NPL) (10 |g/dose) (Sl gnma- Aldrlch St Louis ND) due to its
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crystalization study (see for e.g. Rice et al., (1996) Cell 87(7):
1295-1306) of a high affinity IHF binding site fromthe bacteri ophage

| anbda r ewornthimasisen site attP at a nolar ratio of 2:1 PpDRNASedi@/oBi2M) to | HF
(5 1M] was used. This amobunt was at | east 3 orders of nmagnitude over the

Kd of | HE bo this get .. shown in Figu | HF i ndeed bound
dsDNA 2% $e! ngé?QJQQ a%@ENA W30 5%&&3@& ?rﬁ%t9a.1°ﬁm1f?é of @Efﬁpe;sﬂﬁr%&lrﬂl@

mobi | i tdnﬁbeglsn@&ﬁ%% mg%aeé nﬁm Fithatd @Mh&wdkousfiy iBhSdgl WA i% Btk s Bho
isolated E. coil THF showed a grarratlc reduction 1 n disease state with a
mean r ESVAUAR and 3AD 8964a86Di onass score of 0.9 as conpared to the controls
that had been i mmuni zed with adjuvant al one (nean bionass score = 2.2) or

t 0 t hoskchhigticdfadnfakmg parrialinita ﬁdlyvhmﬂran[m&bbdhas arh &do@ﬁ émthadind 0ddnwistidh

adj uvant (nean bi onmas core. = 2. @L (ifr esti th e animals that had

been | 1L PhUCAe ACHPBIN te&%F et §d Oy HAUENERAE wi t h
si gni fi,gaftiy ra%iﬁb@ni&n@@s‘étv@[ﬁb@hasbde@ﬁ@ﬁgﬁneéﬁé@!odéx%as@h%%h@év?@ﬁ&551 gcore of
2.5 which was not  statistically significantly different from cohorts t hat
r ecei vediami anhbodyt gemeadMultani¢ stadione such Dhifsgematmibabiaviedenn awde xéchvdanh

adj uvant. . Thi s..outcone stro ted hat if sufficient e fragnments
ner o Drlade IR g Rhle LPIR b et ARC AL pRgbne B

di seasejesidViS aftidodchiPPe fRM f hS&MybridBma el UHéORr 8dnthiubd %ﬂudtiﬂﬁ ofpi t opes
necessary for the generation of neutralizing antibodies.

2011/ 12B3damet Augrplyl (D321 oxaneplp R ussd ¢t ald (2098) Imf¢¢éloe@§éﬂmwnm%p@écl usi on
resul t Was. 1998 18PEC 1S taf’g B) Sepn o Ea”%%ui(?%f’k' reengégéejf’” groute,
t hese immuni zatrons uUsi n CUE gneou % i miuni zation'r tO ensur e

del i verpan@in. Mkeh@latmgemszst Q’aﬁglbt zgemp@@;sar@tﬂmgk@@{el BloWgtymmmhﬂocimﬂg:hl Il a
host were repeate reas SQ i nmuni zation wth

ool at dUOBRGEn Reseyrhpatn 1@%1&@@%@ 0P98) e¢vapees PRSI ESponse t o
S0l at gl AHF 5 LEMUAIGALE O Wik B $A oL EE, Whad 1badeenorrdiannd Lo an

excess of fail'ed to Induce det ecta I nti t r'ecogni zed | HF
when ag3$998dExpy Oés lrerecst. Dinads. 7(VYhe)7-Glsls dyath dyyil. ELIBAGenemi prdcdB-42ilt er

versus | sol at ed F 100 or the_ani i ize | HF t hat had

been pr SRR CLJ_' 8??%‘3%?&%&&%@%%%@% gﬁé“i'ﬁ?ﬂ BFt %lvﬁbgﬁw}m. muni zed
W th nagdisged i‘ﬁﬂ@?s@%&b@% 9@6‘) Wl sSHﬂ{c%oblErHPEQpé%&?énHl%ﬁlunblofﬁg?rS
agai nst I HF were 100). Collectively, these results are consistent with our

hypot hé@leslntegaattect Inenimiensiistegn §Pl. TMF1 3418 DNA; Jakebawoisl (#9450 Emrredu@pmepnannat ur al

neccesdly T BRIGRePAr TR WF s bt th BePp U uERE: PERH A SO NSEY Fur t her.

| mmuni z@air<n BY816 Y N&Y: vambﬁ&ﬂabﬂesv&map ln199a) BhAuhBy bayndy-2eppraseslitko al | ow
for the effective direction of the immne response toward the Iq eneration of

pr ot ect({l9¥)dVatye FORLEL 21 7y - E&JWP@és ctab (§¥DAsea: MadAral. Bet e-clinical
chi nchldol@ 2%t5L1ICES§\§ ﬂﬁ%?? E tt}%% 7l§x1%qr| nent No. 4 A nunber of oral

bacteria ey L8 |ho cet enconi tans, Por phyrononas

oo vl o) FaRr i by R SRR B ARTTER i o o

bone an@tigbdie #8 thdsBYehiceahd Od?ﬁ)u@ﬁoﬁlﬁﬁs RAIHQAEPESES hedvyt MRgphbaedi®y i @ are
hanmpered by |ack of effective animal nodels. One of the challenges of

i nvest iagaeeded foney PAvhagarmerictthanginespedies i Secbagt Br-2ajost Need di 6, gﬁ:ul ty of
establishing a biofil mwhen exogenous bacteria are introduced into the oral
cavi t y Alieraativehy, she efﬁltibu@hs alnthrsahvembide cgn alfo b@modtfmdttb tiestehauecrbéen

devel ope ul ti vabl ria rar vered.fromthe ora caV| ty of
nocul drbbodi e Rarnufrge Bt it uBh i SRR TLEN LR Bah asscas

t he pathasedi & dng spéci&Pes ifdiGoRdctepladcad ¥ Hlen8r&@t With eHode bMa &cUkd Gkcicld

t heir pat hogeni c nechani sns. The surface of machined titanium dent al

i npl antse that tixe satibodigpl thsflrmmcﬂwe\dﬂlbyot@ﬁ immyhegemioig thé sasord g@cies00i un) and

HCL et ahlog, (BELT, Bl R, 2001 8L BOGH oo MBCRiNCY, A0d: NARR; LeX|HEEH ] Pl ant s

were incu
AgQr eggirinhaily aépe@aéntrmrfy@:ﬂzttemmstsaﬂ@ce( ﬂﬁ)lmhﬁfnoéeﬂlat}&ﬂhﬁmuabdﬁ&ﬁld Bhe
bacterial biofilman the inplants were analyzed by SEM_as we|l| as by

conf ocdPdycsd by replacing B eﬁp%ﬁeég%ws fvvémqhdwfﬁ@fr@méhw pguakivtiaund wenpthsp@

BacLi g

2011/ 133 DS 1R s A aph PR DE S i sesipys shpuld bave o ¢ e
al veol ar bone of female rats between prenolar and incisor region of the
maxi | | ae. To detect the presence of AZ4biofilmon the inplants placed in
vivo, bacterial sanples were collected fromsaliva and the oral surfaces of
inplants after 2 days. Aa was detected by culture, as well as by PCR
analy5|s M cro-CT and histol ogi cal analysis of pen-inplant bone and



WO 2011/ 123396PCT/ US2011/ 030212 In this animal nodel, C3H HeN mice are
injected with spirochetes via dorsal subcutaneous and intraperitoneal

i nj ecti orvoan1wi2addsnt ravenous injection. Blood and bi op®gTAseilnsis2 ar e
recovered at approximtely 7 days post infection for evaluation of

m crobi al burden_and sessrrent aof pathal o n tissues and or.gans. The
et hods it B8rpBE! 0% Blanigrot qiﬁtgalvwéﬁflﬂer}gér N Pt Bt [evel op both
ther aped%ﬁdﬁ Bﬁ)p\é‘ﬁﬂek s%l@ﬁ@ﬂﬂﬁe%%e’d‘é@ a%ﬁ&hﬁ&ic@%f B@éraﬁ&ﬂl{ﬂiwl%keqm{e‘arto
ellmnatlon of "'the resulting B. burgdorferi biofilnms which form subsequent
to c halthemgmbém@g@nefrdmmvvoek eghidues.cbin¢ priobess es tetertydtth as Heenparitaigewesnky and
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cysti ¢ JridRasés. See Stoltz et al. (2010) Science Transl ational Medicine
2(29): 29ra3l. Cystic fibrosis is an autosonal recessive disease due to
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these CF pigs with a pol ypeptide or other inmnmunogeni c agent thereby
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i nuni zation as el.iver or ot her
|t or t SRS R Tt 5%@%@3? dpmetigpaigsnafiten sy ol mbf?vcf%gfle Micsess
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54:182 The i ter tuber le for a
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appr oxinsi e0y6484m14k8.) By Mg £ Asles o isTiBo aRet apglsty paidngrbéthviconthdeabhs due to
TB annual ly. In addition to the role of this mcrobe as a co-infection of

i ndi vi dlegransgn the pinge eleﬂn,tth\edomenwnﬂfmﬁd fnipadic iR the complgnientyydopaines ar e
that -3, 8h& @lafiParf %aﬁé ¢ & tbhn(ﬁ{‘lé]ﬂ{%gr @{Je%éosbs 'ﬁa&npﬁr%tdtsi%&{% 354 %
troubl esone that 180l a ave econe highly resistant to nult’pl’e drugs
and no Qlew ctlnlu g/hicrblrdﬂéﬂbsleasntﬁmely vanintothac kg cione oy etor@argin@aracels umsfertad aegmt ury.
In this animal deI 2011/ 123; 9 PCT, Ug 311/(% 0212 SPF UI nea \%%ﬁ are
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l ungs. Animals are sacrificed with dete mnatlon 0 bacterlal | oad and
recoveraptigén)t i ssues for histopathol ogi cal assessnent on days 25, 50, 75,
100, 125 and 150 days post-challenge. Unli ke mce which do not devel op

cl assi cTteitgms “oftibddy derinanes firthsr mb]alldéﬁmﬁd:efdd amhbedyrmnleemlesj efmghmpts

wel | -or nl zed granul o entr necr 0s a_h mar Kk unan

di seasdNARRSAMAT] 18 ﬁﬁ:ﬁ‘&:rYsHAE%nnﬁ% O&af‘gsm&e{m e@w& SARg S mat ous
and nec‘(mmge thagaHfam&\tm Hiolk L2702 Ment: 'wmtaﬁ%ehéa%oﬁfvg of the
primary | esion co ex ? ?ﬂ s nodel will provide a pre-clinical
screen 20@6@&111O%mP@ﬁcPubheattqanOiZ(MHv’(bﬁ@é&z,lIdS Bstemer fa&Slp(?]@\)ent ative
strategies for reduction and/or elimnation of the resulting M tubercul osis
bi of i | MEhewhiint farhidvey baentiobistirthedintiadéo lincamarntibedicsin gehegirodddeseoani mal s
subsequent, t chal | enge .and are believ to, contribute both t he

pat hogéﬂ@g B ARRAgHRs A K5O g Int %alaiagfigeseﬂ Petapa i 2 o1 Pt ple

ani mal . t own.
See Q t%%dgi%?eﬂ%??ﬁ %iéﬂ.f;&%@%%dﬁg%gw é’éé“*m iR i

consi deCed -¥or ﬁ?ﬁ[l) wkwh fpinp p pair bhentrgeo bolsenStegny | bumalcmlbeq‘buedefnnbedl s has
becone ,what as a key opportunistic pathogen, ranking first
among DATRE 'tf”%e)'/‘}fé‘tg "5t nosocomial infections. Primarily, this bacterium
is responsible for the majority of infections that devel op on indwelling
medi cal devices which are contam nated by this common skin col oni zer during
device insertion. Wile not typically life-threatening, the difficulty
associated with treatnment of these biofilminfections, conbined with their
frequency, nmakes them a serious publi@5health burden. Current costs
associated with treatment of vascul ar catheter associ ated bl oodstream
infections alone that are due to S. epidermdis anount to $2 billion

annual Iy | n the Unlted States. In additi on to S ep| dermd| S, E. faecalis
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Met hods described herein may be used to elicit imune responses in humans
and ani mal s. | nmunogeni ¢ conpositions may be adm nistered to a human and
ani mal suwwpeotig1283v6t he presence of adjuvants such as butrcmats2éiinBi2er t o
alum num salts and |iposones. Those skilled in the art will understand that

any nunper o har maceutically acceptable adjuvants can al so be used.
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tions may be prepared In a manner consistent wth

route. I'mmunogeni ¢ conposi
t he selatiminetipeoigdatofn, addicriradttioat dnoen or qaton ogydnnge donpo®igtdpbps nmay t ake t he
form of  pol i de nycl ei,c acids, .or.a combination thereaf,. and may
conpr | FURRRSRLG R rosP b P hesEh ite R iR Po B dfvtibhat i vel y.

| MUNOgHRdRat6 s ihly QRS apRite CRioatdRafhgram odctifREForRubsaphyM iigha particul ar
antigen, or APCs transfected with one or nore pol ynucl eoti des encoding a
par t i culcslermacedianid dhdemafiogtaphy ("SH Liay ceorpe beused fai pigifcatiose of an

i mmunogeni ¢ conposition, or an initial adm nistration, followed by one or
mor e bobgitedied 0f 8. pr8oosineentosedudenativellp puviickpodudayrodusts dayispicahr ee
days, a wee two, weeks, three eks,. one, two, three, six or .twelve nonths
S oty B oo aiod S RS bl st e B s ey e
adm ni sieef, adlafih€FordkaRypfd, Yadst, e1Rf plah€ ifeél Batmanm@aidnRRUY, drialt@hatively
Experinent No. 10 Methods described herein may be used to confer passive

i muni tiyom A proleyeticrhestiras dssdjbed boRass W@bﬁrﬁﬁ;‘»ﬁtlbqﬁlyagadmlpﬂéﬂﬁméﬁfeant i gen
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fragmencfegcrfbﬁgtm gg&@ﬁ?@%‘ﬁ@ rotgég‘gﬁi g%uggéehovieﬁ] ke Sg' %@F?él%gul ar antigen.

Ant i bo donqr nd recipi.ents. be human or. non- human, subj ects.
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ant i genvitlpas gidus axperimEntgtiorawhsther amrthody hpnthe saee sprsdicatytasghe antibody
adm ni stration of ] nogeni c .c Siti.on ose risk for t eci pi ent
ub] ecto R Ra o b LTRSS RP AR A BB B S BBy P et b e

subj ectthisefMnties frofEAdiaL ehd proweti snpolypERiae©ganivhidomp asiitddgns nsmallpe
prepared in a_manner consjistent with the sel ected node of adm nistration.
Conpositeisig. Hele awihody deingretesd comnels aidsthe apthogy i iaiay engionas ghesmt s,

pol ycl I i.es i i . I i in vivo,
Bt bodp e B P Eine B AL BAR oAl bRl SP i CRL LR, Bon AT B Bt i s,
or wholthke s antiboAatrbimdgd tat daor araycl@olypriasel apitepd ghBerdasweelygfonanampict body
conposi.tign r an initial.admnistration fallowed. hy one or nore bqoster
doses. igpaicahe pdhody §IHEVERER w%aarﬁ%}y,mt%hlag%?n?fmaé@ TRREPYC, dvo
2011/ 12333806 HR2QH4 1 8302121 VRE ks inh iR I REKSabi i) 16 BindBEK SntigeRE1f thyo, three,

six or twelve nonths , “or at any other tinme point after aninitial dose. A
boost erantdbedy rayg tested dninhibgté thed, iafalldikelihowly #lhasthesamef ot hdoslbjedated, s

anti body.titer, . eripent.1 ers of the DNABII famly are highly

pl ei opt%’stPlE SP%C?% %Sitng%m}]PSéYgggﬂ?%%? 1%yst ens i ncl udi ng” gene
transcrjption, and npreover, are thys often essential. In cantrast, both HU
and | HRIEERTSTRAGE Harnh 1&8&@#&9 S5 antiBidisy %freagl SPUOgLobYN BSOS | and
studi e i.vel : 1 l.e+ g

e R R R e Sl L e S

def i ci dntsebteting boimemsnitel Bisioncoatpatedwachndanty,.-ftddra ppreepahgetidesadescr i bed

in Granst d Nash (,19 J..Ml. Biol., 234:45-59. . hown. i n. Fi
5 whoreaelvhd Monpenpdeaghai M pah i duaee B Stiickatiat FEBRSESIS of i | m
in Vi trigol4tBangs switeh Miahtslﬂ%&n%nﬂe }?I!dEﬁ_:dﬂﬂé adkriBdd @i ASpIVRLLE of ASEoROPSE. (Panel s
C and E, respectively). An HU deficient nmutant yielded a biofilmthat was

appr oxiMatt élopd \BritheA 818¢gh% ovBpirhet ahi (Il 884)ypnhedli Methodpét 884 | HF defi ci ent
strains d 10f ] S roximately 2/ 3rds the hei ght of the
RERENERE Al EhL DR RRsTR B Lo 9

par ent a’? i SO s resu sug oth proteins were involved in
either the production and/or integrity.pof the E. .copL]l biofi]l]mEPS. After

Er eat molte gt P B3t eghor e kB ¥R e P Teing Shibe RGBS ol at o' shoved
not abl eynegdabKidieriRithcfeilBaNaIRE bE EtonTpBEhGIt Hydhe St opdindiYoskiMl iRehOdH by 73. 1%
percent reduction in biomass and 87%  reduction in mean thickness (%anel B),
whereas that fornmed by the HU nutant showed no reduction in height and only
a 30.9 %reduction on biomass and 37.2% reduction on nean thickness (Panel
D). In contrast, no effect on the biofé+mformed by the | HF nutant was
observed in ternms of |oss of height (-3.4%reduction), bionmass (-20.5%
reduction) or nean thickness (-19.8%reduction) (Panel F). Collectively,

t hese data indicated that for this strain of E. coil, IHF was likely the
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al I ow synergi sm when used in conjunction with other therapeutic nodalities.
To this end the ability to induce augnented structural destabilization of
pre-f or mewtoNoHI12B396f i | "B was assessed when a sub- opti nalPCTarse@ntos@tz on of
anti-1HF was used along with one of each of three uni que reagents. These

three reagents include 1) a DNA degradin zyne sel) known to be able
to degriiR@HcH FGHHAIGYRIE m)ﬂﬂhqdwsvﬂderlafneb%}t 88§M%wégggilﬁoséﬁ&aprlmww

Concentaﬁlﬁbé&f‘i}s ’an%)lti@&fyivﬂﬁf:@récg DesQifiRle ATRIREARR p%s%@éﬂ‘th@fmd}{gbl'onﬁlhat did
not destabilize a pre-forned H biofi |l mwhen used al one (anti-Ow P5)

(dat a ratibehyouinhterahd 3) an antibiotic typically used as a first line
choice in children with chronic and/or recurrent OM (anoxicillin) but which
has | i Mhtsesc affdctadyhiagaicnsdn, aeilerd wefubsi deaitably bhiharapelicafly labethomuni ty.

Figure 14 ho t treatment of an NTH biofilmw.th a concentration of
DNase sa%_éi\?ffst- gﬁ@{@ﬁﬁb@iﬁrﬁ HEICTRES supia Mt liedp [rcoRpigalingentipader |9 thes kewi se,
a 1: 200 .did ytd Hﬁv&fl‘?ﬂ; 1}1;{‘1@ allrt |t tﬁ@ﬂutipb%}et Af%u@sfufaﬁg% 8%15‘/{ 1B oBic8 A PhaRE: 1N HI

bi ofi | m(see 14A . I'n contras owever, hese two reagents were
used i nvithomdeiettablt iy ofi¢h am avadiondtvabitgmdi clirpineplemte (asiberdphdre, Wy thapon

repeat of this experinent three tines,.we found that the .nost nmarked

Gy her il U RS g mhiaah RS vitd Tondiokon R el BT Ean e OB e nut i on
i n hei ghdlated @Rt @np1&el ow depicts these results. Table 7 DNase Anti-IHF
DNase + anti-IHF Max height (1na) Max height (l1na) Max height (Ina)

The coupling of antibodies to low molecular weight haptens can increase the sensitivity of the
antibody in an assay. The haptens can then be specifically detected by means of a second
reaction. For example, it is common to use haptens such as biotin, which reacts avidin, or
dinitrophenol, pyridoxal, and fluorescein, which can react with specific anti-hapten

antibodies. See, Harlow and Lane (1988) supra.

The variable region of the antibodies of the present invention can be modified by mutating
amino acid residues within the VH and/or VL CDR 1, CDR 2 and/or CDR 3 regions to
improve one or more binding properties (e.g., affinity) of the antibody. Mutations may be
introduced by site-directed mutagenesis or PCR-mediated mutagenesis and the effect on
antibody binding, or other functional property of interest, can be evaluated in appropriate in
vitro or in vivo assays. Preferably conservative modifications are introduced and typically no
more than one, two, three, four or five residues within a CDR region are altered. The

mutations may be amino acid substitutions, additions or deletions.

Framework modifications can be made to the antibodies to decrease immunogenicity, for
example, by "backmutating" one or more framework residues to the corresponding germline

sequence.

In addition, the antibodies of the invention may be engineered to include modifications within
the Fc region to alter one or more functional properties of the antibody, such as serum half-
life, complement fixation, Fc receptor binding, and/or antigen-dependent cellular
cytotoxicity. Such modifications include, but are not limited to, alterations of the number of
cysteine residues in the hinge region to facilitate assembly of the light and heavy chains or to

increase or decrease the stability of the antibody (U.S. Patent No. 5,677,425); and amino acid
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mutations in the Fc hinge region to decrease the biological half life of the antibody (U.S.
Patent No. 6,165,745).

Additionally, the antibodies of the invention may be chemically modified. Glycosylation of
an antibody can be altered, for example, by modifying one or more sites of glycosylation
within the antibody sequence to increase the affinity of the antibody for antigen (U.S. Patents
Nos. 5,714,350 and 6,350,861). Alternatively, to increase antibody-dependent cell-mediated
cytotoxicity, a hypofucosylated antibody having reduced amounts of fucosyl residues or an
antibody having increased bisecting GlcNac structures can be obtained by expressing the
antibody in a host cell with altered glycosylation mechanism (Shields, R. L. et al., 2002 J.
Biol. Chem. 277:26733-26740; Umana et al., 1999 Nat. Biotech. 17:176-180).

The antibodies of the invention can be pegylated to increase biological half-life by reacting
the antibody or fragment thereof with polyethylene glycol (PEG) or a reactive ester or
aldehyde derivative of PEG, under conditions in which one or more PEG groups become
attached to the antibody or antibody fragment. Antibody pegylation may be carried out by an
acylation reaction or an alkylation reaction with a reactive PEG molecule (or an analogous
reactive water-soluble polymer). As used herein, the term "polyethylene glycol" is intended
to encompass any of the forms of PEG that have been used to derivatize other proteins, such
as mono (C1-C10) alkoxy- or aryloxy-polyethylene glycol or polyethylene glycol-maleimide.
The antibody to be pegylated can be an aglycosylated antibody. Methods for pegylating
proteins are known in the art and can be applied to the antibodies of the invention (EP 0 154

316 and EP 0 401 384).

Additionally, antibodies may be chemically modified by conjugating or fusing the antigen-
binding region of the antibody to serum protein, such as human serum albumin, to increase
half-life of the resulting molecule. Such approach is for example described in EP 0322094
and EP 0 486 525.

The antibodies or fragments thereof of the present invention may be conjugated to a
diagnostic agent and used diagnostically, for example, to monitor the development or
progression of a disease and determine the efficacy of a given treatment regimen. Examples
of diagnostic agents include enzymes, prosthetic groups, fluorescent materials, luminescent
materials, bioluminescent materials, radioactive materials, positron emitting metals using
various positron emission tomographies, and nonradioactive paramagnetic metal ions. The

detectable substance may be coupled or conjugated either directly to the antibody or fragment
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One sinple explanation for this outconme was that as the DNABII protein was
being titrated away fromthe periphery of the biofilm the eDNA becane nore
accessi blwoteitthneasdact i on of the DNase. Figure 14B shows pCmaisc@soBda232 of
treatment with anti-OW P5 on pre-formed NTH biofilns. Al though this

antisera is. strongly reactive with isolated NTH P5 (data not shown)
and f uytﬁﬁ@?f; an@_}rggf/w HEERZRE T GH Ubipe _FFC}“E‘&P%& Hevavp t aﬁ-séwgeé;q%ve_ in
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nodel s (see for e.g. 25.Bakaletz et al., (1997) Vaccine 15(9): 955-961,;
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20(29-30): 3590-3597 and Novotny LA, et al., (2003) J | nmmunol '17%5‘;3:
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bi of i | MExangl& dfRaikba ediosttive matstib-iapthideEr1, 81 wdian-10f, BntivhHF1(used at a
1: 100 dilution here) was observed (see 14B 'I:) When conbi ned, however, the
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bi of i 1 hiiieli 26XaRAG 1| BosHIR.OB) LifshN 883 IReRuINen sHsed: 1 Ralinn{see 14B
I11), thus indicating a synhergistic outconme. Hence, It was concl uded t hat
use of @nPrastddyntiomde@t Sdondinme-165REl Mbidin- ERS Dyaprosxint-&6a [Heaium- 166 exposur e

of the target cteri || . sur e protein.(e.q. > P5)_that uld
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EPS, t hiSer@lhoW Agkch N &R RO IMIRHIBAIAII9CRBAIFRCRSOPaIBRIi £ 09 nknown
mechani sns. Lastly, Figure 14C shows the resuits of treating pre-forned

NTHI  biRyhscodpmwint-th4 3 isanethivni 49 \Wrbrumid €9 Tadium-t¥h Centd-198.i @eld dP96amdps/ i |
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Tr eat meA¢ ud dftbifubttichat eirpltgakerds HhabGre@ol MEAONIIBEQIS Btdndbbdied €hdREH: t he
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bi of i | mavhednaverdemd Radwobees. bI86tIeA P ESIo83 3R -doBaoQasdebea. 1993t he red
channel_wi thin the | maq%ed biofilm This result showed that debul king of the
bi of i | MY tHeddRipl PP k@y exposed the bacteria sufficiently so as to
create conditions nore akin to susceptibility to anoxicillin concentrations
known tlirther, dfs angibpdies phereragisiperrohghiba presphiankansinn enaybeiconipgpted dut cone
may hay, n. I i in e S| d re .of..bacteria
w1 R TR S AR B bR 4 B RS B R R e Bl B T or v o
i ncr easgiddiuel Bestdgknikdaas, anitanydit, @tdpoeidp) tamdgoside Cvipdrasiae agnbestibowed

earlier can occur during biofilmdebul king by exposure to anti-I|HF

ant i bodosdiqzloxprugicing daupspieing dihydroxy aplicinedighe MRRENE PRV thEERYiRe

i nduct i j 1 ' ' nS.CHt i iZad | is
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a protective.inmune. response,. as when it s bound ta eDNA, protective
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will likely have broad protective efficacy requires a detailed
under stma¢lghalen, ghrmuaing (IINWR 3¢06ROT/(0S2AD1 £ Bdahbgphahedé, brsidGdoni nant and/ or

protectjve epitopes of that.protein i may _i.n fact.be neither obvious
Por ot EapR RGh s Raa e R b oty ResaialiBehiBEhER CeFRIER o ar e
nor e r el Gihed PlasihuitictiNglives AR adtboriteh)oddtBibtRk (REh at ddd@biiyt ng and
using only that portion of the targeted protein that is absolutely
necessdfyedy aprpeYdipnblspmyrighdappaibign taemehodaapmyeiniioxpaRicds. To this

end, epi . i I: . 1 ne t. t ef | i nogen.

Epi 1 opal RS BRALAR G R L BRILAS o R oo Blaeiih LM "0 2505)
Vaccine 28:(1):279-289 and according to the foll ow ng procedure. To
generate i mune serum Chinchillas can be parenterally imuni zed by

subcut aneous (SQ injection of 10 Iig7®% the native |HF protein, a

pol ypeptide of the C-termnal 20 am no acids of |HFa, a pol ypeptide of the
C-termnal 20 amino acids of IHF13, or a polypeptide of am no acids 60-76
of TBPDNABI | adm nistered co-m xed with the adjuvant nonophosphoryl lipid A



WD 2011/ 123396PCT/ US2011/ 030212 using am ne coupling chem stry. For
interaction analysis, 151x1 of serum (diluted 1:2 in HBSEP buffer plus 1 ny
car boxymewbybdensivan/ nil) can be injected across the sen®om/usheip/osani ace at
a flowrate of 5 til/mn. The relative anmount of antigen- or

i rmunogen-speci fic antibqdy in each sanple can be .cal cul ated as the
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Characterization of Synthetic Peptide-Derived Antibodies," in Monoclonal antibodies:
Production, engineering and clinical application, Ritter et al. (eds.), pages 60-84 (Cambridge
University Press 1995)).

Techniques for conjugating therapeutic agents to antibodies are well known (Amon et al.,
"Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer Therapy", in Monoclonal
Antibodies And Cancer Therapy, Reisfeld et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985);
Hellstrom et al., "Antibodies For Drug Delivery", in Controlled Drug Delivery (2nd Ed.),
Robinson et al. (eds.), pp. 623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of
Cytotoxic Agents In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological
And Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, And
Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody in Cancer Therapy",
in Monoclonal Antibodies For Cancer Detection And Therapy, Baldwin et al. (eds.), pp. 303-
16 (Academic Press 1985), and Thorpe et al., "The Preparation And Cytotoxic Properties Of
Antibody-Toxin Conjugates" 1982 Immunol. Rev. 62:119-58).

The antibodies of the invention or antigen-binding regions thereof can be linked to another
functional molecule such as another antibody or ligand for a receptor to generate a bi-specific
or multi-specific molecule that binds to at least two or more different binding sites or target
molecules. Linking of the antibody to one or more other binding molecules, such as another
antibody, antibody fragment, peptide or binding mimetic, can be done, for example, by
chemical coupling, genetic fusion, or noncovalent association. Multi-specific molecules can

further include a third binding specificity, in addition to the first and second target epitope.

Bi-specific and multi-specific molecules can be prepared using methods known in the art. For
example, each binding unit of the bi-specific molecule can be generated separately and then
conjugated to one another. When the binding molecules are proteins or peptides, a variety of
coupling or cross-linking agents can be used for covalent conjugation. Examples of cross-
linking agents include protein A, carbodiimide, N-succinimidyl-S-acetyl-thioacetate (SATA),
5,5'-dithiobis(2-nitrobenzoic acid) (DTNB), o-phenylenedimaleimide (o0PDM), N-
succinimidyl-3-(2-pyridyldithio)propionate (SPDP), and sulfosuccinimidyl 4-(N-
maleimidomethyl) cyclohaxane-I-carboxylate (sulfo-SMCC) (Karpovsky et al., 1984 J. Exp.
Med. 160:1686; Liu et al., 1985 Proc. Natl. Acad. Sci. USA 82:8648). When the binding
molecules are antibodies, they can be conjugated by sulthydryl bonding of the C-terminus

hinge regions of the two heavy chains.

--81--



CO .
p- 1p- 14- 14- 1P- | p- 1, QP-

P-1 COnP-1 IC\ 11,) tiF-"-"F1=1nF -'-'F -'-"121m 4-1, - H--
| -HH -nxx-HH-HH-QHH HHL11HH
WO 2011/123396 PCT/US2011/030212

The antibodies or fragments thereof of the present invention may be linked to a moiety that is
toxic to a cell to which the antibody is bound to form "depleting" antibodies. These

antibodies are particularly useful in applications where it is desired to deplete an NK cell.

The antibodies of the invention may also be attached to solid supports, which are particularly
useful for immunoassays or purification of the target antigen. Such solid supports include, but

are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, polyvinyl chloride or
polypropylene.

The antibodies also can be bound to many different carriers. Thus, this invention also
provides compositions containing the antibodies and another substance, active or inert.
Examples of well-known carriers include glass, polystyrene, polypropylene, polyethylene,
dextran, nylon, amylase, natural and modified cellulose, polyacrylamide, agarose, and
magnetite. The nature of the carrier can be either soluble or insoluble for purposes of the
invention. Those skilled in the art will know of other suitable carriers for binding

monoclonal antibodies, or will be able to ascertain such, using routine experimentation.
Isolation, Culturing and Expansion of APCs, Including Dendritic Cells

This invention also provides isolated host cells comprising one or more of an isolated
polypeptides or isolated polynucleotides or the vectors of this invention. In one aspect the
isolated host cell is a eukaryotic cell such as antigen presenting cell (APC), e.g. a dendritic
cell. In another aspect, the isolated host cell is a prokaryotic cell. In one aspect, the
invention is an isolated host cell that is cultured under conditions that promote expression of
the polynucleotide. This invention also provides the host cell, expression system and

polypeptide produced by the expression system.

The following is a brief description of two fundamental approaches for the isolation of APC.
These approaches involve (1) isolating bone marrow precursor cells (CD34") from blood and
stimulating them to differentiate into APC; or (2) collecting the precommitted APCs from
peripheral blood. In the first approach, the patient must be treated with cytokines such as
GM-CSF to boost the number of circulating CD34" stem cells in the peripheral blood.

The second approach for isolating APCs is to collect the relatively large numbers of
precommitted APCs already circulating in the blood. Previous techniques for isolating
committed APCs from human peripheral blood have involved combinations of physical
procedures such as metrizamide gradients and adherence/nonadherence steps (Freudenthal et

al. (1990) PNAS 87:7698-7702); Percoll gradient separations (Mehta-Damani et al. (1994) J.
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Immunol. 153:996-1003); and fluorescence activated cell sorting techniques (Thomas et al.

(1993) J. Immunol. 151:6840-52).

One technique for separating large numbers of cells from one another is known as
countercurrent centrifugal elutriation (CCE). Cell samples are placed in a special elutriation
rotor. The rotor is then spun at a constant speed of, for example, 3000 rpm. Once the rotor
has reached the desired speed, pressurized air is used to control the flow rate of cells. Cells in
the elutriator are subjected to simultaneous centrifugation and a washout stream of buffer
which is constantly increasing in flow rate. This results in fractional cell separations based

largely but not exclusively on differences in cell size.

In one aspect of the invention, the APC are precommitted or mature dendritic cells which can
be isolated from the white blood cell fraction of a mammal, such as a murine, simian or a
human (See, e.g., WO 96/23060). The white blood cell fraction can be from the peripheral
blood of the mammal. This method includes the following steps: (a) providing a white blood
cell fraction obtained from a mammalian source by methods known in the art such as
leukapheresis; (b) separating the white blood cell fraction of step (a) into four or more
subfractions by countercurrent centrifugal elutriation, (c) stimulating conversion of
monocytes in one or more fractions from step (b) to dendritic cells by contacting the cells
with calcium ionophore, GM-CSF and IL-13 or GM-CSF and IL-4, (d) identifying the
dendritic cell-enriched fraction from step (c), and (e) collecting the enriched fraction of step
(d), preferably at about 4 °C. One way to identify the dendritic cell-enriched fraction is by
fluorescence-activated cell sorting. The white blood cell fraction can be treated with calcium
ionophore in the presence of other cytokines, such as recombinant (rh) rhIL-12, thGM-CSF,
or thIL-4. The cells of the white blood cell fraction can be washed in buffer and suspended
in Ca™ /Mg free media prior to the separating step. The white blood cell fraction can be
obtained by leukapheresis. The dendritic cells can be identified by the presence of at least
one of the following markers: HLA-DR, HLA-DQ, or B7.2, and the simultaneous absence of
the following markers: CD3, CD16, CD56, CD57, and CD19, CD20. Monoclonal antibodies

specific to these cell surface markers are commercially available.

More specifically, the method requires collecting an enriched collection of white cells and
platelets from leukapheresis that is then further fractionated by countercurrent centrifugal
elutriation (CCE) (Abrahamsen et al. (1991) J. Clin. Apheresis. 6:48-53). In this technique,

cells are subject to simultaneous centrifugation and a washout stream of buffer which is
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constantly increasing in flow rate. The constantly increasing countercurrent flow of buffer

leads to fractional cell separations that are largely based on cell size.

Quality control of APC and more specifically DC collection and confirmation of their
successful activation in culture is dependent upon a simultaneous multi-color FACS analysis
technique which monitors both monocytes and the dendritic cell subpopulation as well as
possible contaminant T lymphocytes. Cell sorting is based on differential expression of cell
surface markers including CD3 (T cells), CD16/CD56/CD57 (NK/LAK cells), and
CD19/CD20 (B cells). DCs are distinguishable from monocytes based in part on levels of
CD14, which is expressed at very high levels in monocytes compared to DCs. DCs show
high levels of expression of HLA-DR, significant HLA-DQ and B7.2 (but little or no B7.1) at
the time they are circulating in the blood (in addition they express Leu M7 and M9, myeloid

markers which are also expressed by monocytes and neutrophils).

When combined with a third color reagent for analysis of dead cells, propidium iodide (PI), it

is possible to make positive identification of all cell subpopulations

The goal of FACS analysis at the time of collection is to confirm that the DCs are enriched in
the expected fractions, to monitor neutrophil contamination, and to make sure that
appropriate markers are expressed. This rapid bulk collection of enriched DCs from human
peripheral blood, suitable for clinical applications, is absolutely dependent on the analytic
FACS technique described above for quality control. If need be, mature DCs can be
immediately separated from monocytes at this point by fluorescent sorting for "cocktail
negative" cells. It may not be necessary to routinely separate DCs from monocytes because,
the monocytes themselves are still capable of differentiating into DCs or functional DC-like

cells in culture.

Once collected, the DC rich/monocyte APC fractions (usually 150 through 190) can be

pooled and cryopreserved for future use, or immediately placed in short term culture.

Alternatively, others have reported that a method for upregulating (activating) dendritic cells
and converting monocytes to an activated dendritic cell phenotype. This method involves the
addition of calcium ionophore to the culture media convert monocytes into activated dendritic
cells. Adding the calcium ionophore A23187, for example, at the beginning of a 24-48 hour
culture period resulted in uniform activation and dendritic cell phenotypic conversion of the
pooled "monocyte plus DC" fractions: characteristically, the activated population becomes

uniformly CD14 (Leu M3) negative, and upregulates HLA-DR, HLA-DQ, ICAM-1, B7.1,
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and B7.2. Furthermore this activated bulk population functions as well on a small numbers

basis as a further purified.

Specific combination(s) of cytokines have been used successfully to amplify (or partially
substitute) for the activation/conversion achieved with calcium ionophore: these cytokines
include but are not limited to purified or recombinant ("rh") thGM-CSF, rhIL-2, and rhIL-4.

Each cytokine when given alone is inadequate for optimal upregulation.
Presentation of Antigen to the APC

For purposes of immunization, the polypeptides (e.g., SEQ ID NO. 1 through 33) can be
delivered to antigen-presenting cells as protein/peptide or in the form of cDNA encoding the
protein/peptide. Antigen-presenting cells (APCs) can consist of dendritic cells (DCs),
monocytes/macrophages, B lymphocytes or other cell type(s) expressing the necessary
MHC/co-stimulatory molecules. The methods described below focus primarily on DCs which

are the most potent, preferred APCs.

Pulsing is accomplished in vitro/ex vivo by exposing APCs to the antigenic protein or
polypeptide(s) of this invention. The protein or peptide(s) are added to APCs at a
concentration of 1-10 um for approximately 3 hours. Transfection of APCs with
polynucleotides encoding antigens or antigenic polypeptides is accomplished by exposing
APCs to the nucleic acids in the presence of transfection agents known in the art, including
but not limited to cationic lipids. Transfected or pulsed APCs can subsequently be
administered to the host via an intravenous, subcutaneous, intranasal, intramuscular or

intraperitoneal route of delivery.

Protein/peptide antigen can also be delivered in vivo with adjuvant via the intravenous,

subcutaneous, intranasal, intramuscular or intraperitoneal route of delivery.
Foster Antigen Presenting Cells

Foster antigen presenting cells are particularly useful as a target cell. Foster APCs are
derived from the human cell line 174X CEM.T2, referred to as T2, which contains a mutation
in its antigen processing pathway that restricts the association of endogenous peptides with
cell surface MHC class I molecules (Zweerink et al. (1993) J. Immunol. 150:1763-1771).
This is due to a large homozygous deletion in the MHC class Il region encompassing the
genes TAP 1, TAP2, LMP 1, and LMP2, which are required for antigen presentation to MHC
class 1-restricted CD8" CTLs. In effect, only "empty" MHC class I molecules are presented

on the surface of these cells. Exogenous peptide added to the culture medium binds to these
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MHC molecules provided that the peptide contains the allele-specific binding motif. These
T2 cells are referred to herein as "foster" APCs. They can be used in conjunction with this

invention to present antigen(s).

Transduction of T2 cells with specific recombinant MHC alleles allows for redirection of the
MHC restriction profile. Libraries tailored to the recombinant allele will be preferentially
presented by them because the anchor residues will prevent efficient binding to the

endogenous allele.

High level expression of MHC molecules makes the APC more visible to the CTLs.
Expressing the MHC allele of interest in T2 cells using a powerful transcriptional promoter
(e.g., the CMV promoter) results in a more reactive APC (most likely due to a higher

concentration of reactive MHC-peptide complexes on the cell surface).
Expansion of Immune Effector Cells

The present invention makes use of these APCs to stimulate production of an enriched
population of antigen-specific immune effector cells. The antigen-specific immune effector
cells are expanded at the expense of the APCs, which die in the culture. The process by
which naive immune effector cells become educated by other cells is described essentially in

Coulie (1997) Molec. Med. Today 3:261-268.

The APCs prepared as described above are mixed with naive immune effector cells.
Preferably, the cells may be cultured in the presence of a cytokine, for example IL2. Because
dendritic cells secrete potent immunostimulatory cytokines, such as IL12, it may not be
necessary to add supplemental cytokines during the first and successive rounds of expansion.
In any event, the culture conditions are such that the antigen-specific immune effector cells
expand (i.e. proliferate) at a much higher rate than the APCs. Multiple infusions of APCs
and optional cytokines can be performed to further expand the population of antigen-specific

cells.

In one embodiment, the immune effector cells are T cells. In a separate embodiment, the
immune effector cells can be genetically modified by transduction with a transgene coding
for example, IL-2, IL-11 or IL-13. Methods for introducing transgenes in vitro, ex vivo and

in vivo are known in the art.
Functional Analysis with Antibodies

Antibodies of this invention can be used to purify the polypeptides of this invention and to
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identify biological equivalent polypeptide and/or polynucleotides. They also can be used to
identify agents that modify the function of the polypeptides of this invention. These
antibodies include polyclonal antisera, monoclonal antibodies, and various reagents derived

from these preparations that are familiar to those practiced in the art and described above.

Antibodies that neutralize the activities of proteins encoded by identified genes can also be
used in vivo and in vitro to demonstrate function by adding such neutralizing antibodies into
in vivo and in vitro test systems. They also are useful as pharmaceutical agents to modulate

the activity of polypeptides of the invention.

Various antibody preparations can also be used in analytical methods such as ELISA assays
or Western blots to demonstrate the expression of proteins encoded by the identified genes by
test cells in vitro or in vivo. Fragments of such proteins generated by protease degradation
during metabolism can also be identified by using appropriate polyclonal antisera with

samples derived from experimental samples.

The antibodies of the invention may be used for vaccination or to boost vaccination, alone or

in combination with peptides or protein-based vaccines or dendritic-cell based vaccines.
Compositions

Compositions are further provided. The compositions comprise a carrier and one or more of
an isolated polypeptide of the invention, an isolated polynucleotide of the invention, a vector
of the invention, an isolated host cell of the invention, a small molecule or an antibody of the
invention. The carriers can be one or more of a solid support or a pharmaceutically
acceptable carrier. The compositions can further comprise an adjuvant or other compenents
suitable for adminstrations as vaccines. In one aspect, the compositions are formulated with
one or more pharmaceutically acceptable excipients, diluents, carriers and/or adjuvants. In
addition, embodiments of the compositions of the present invention include one or more of an
isolated polypeptide of the invention, an isolated polynucleotide of the invention, a vector of
the invention, a small molecule, an isolated host cell of the invention, or an antibody of the

invention, formulated with one or more pharmaceutically acceptable auxiliary substances.

For oral preparations, any one or more of an isolated or recombinant polypeptide as described
herein, an isolated or recombinant polynucleotide as described herein, a vector as described
herein, an isolated host cell as described herein, a small molecule or an antibody as described
herein can be used alone or in pharmaceutical formulations of the invention comprising, or

consisting essentially of, the compound in combination with appropriate additives to make
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tablets, powders, granules or capsules, for example, with conventional additives, such as
lactose, mannitol, corn starch or potato starch; with binders, such as crystalline cellulose,
cellulose derivatives, acacia, corn starch or gelatins; with disintegrators, such as corn starch,
potato starch or sodium carboxymethylcellulose; with lubricants, such as talc or magnesium
stearate; and if desired, with diluents, buffering agents, moistening agents, preservatives and
flavoring agents. Pharmaceutically compatible binding agents, and/or adjuvant materials can
be included as part of the composition. The tablets, pills, capsules, troches and the like can
contain any of the following ingredients, or compounds of a similar nature: a binder such as
microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a
disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as
magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening
agent such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl salicylate,

or orange flavoring.

Pharmaceutical formulations and unit dose forms suitable for oral administration are
particularly useful in the treatment of chronic conditions, infections, and therapies in which
the patient self-administers the drug. In one aspect, the formulation is specific for pediatric

administration.

The invention provides pharmaceutical formulations in which the one or more of an isolated
polypeptide of the invention, an isolated polynucleotide of the invention, a vector of the
invention, an isolated host cell of the invention, or an antibody of the invention can be
formulated into preparations for injection in accordance with the invention by dissolving,
suspending or emulsifying them in an aqueous or nonaqueous solvent, such as vegetable or
other similar oils, synthetic aliphatic acid glycerides, esters of higher aliphatic acids or
propylene glycol; and if desired, with conventional additives such as solubilizers, isotonic
agents, suspending agents, emulsifying agents, stabilizers and preservatives or other
antimicrobial agents. A non-limiting example of such is a antimicrobial agent such as other
vaccine components such as surface antigens, e.g. an OMP PS5, rsPilA, OMP 26, OMP P2, or
Type IV Pilin protein (see Jurcisek and Bakaletz (2007) J. of Bacteriology 189(10):3868-
3875 and Murphy, TF, Bakaletz, LO and Smeesters, PR (2009) The Pediatric Infectious
Disease Journal, 28:S121-S126) and antibacterial agents. For intravenous administration,
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF,

Parsippany, N.J.), or phosphate buffered saline (PBS). In all cases, a composition for
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parenteral administration must be sterile and should be fluid to the extent that easy

syringability exists.

Acrosol formulations provided by the invention can be administered via inhalation and can be
propellant or non-propellant based. For example, embodiments of the pharmaceutical
formulations of the invention comprise a compound of the invention formulated into
pressurized acceptable propellants such as dichlorodifluoromethane, propane, nitrogen and
the like. For administration by inhalation, the compounds can be delivered in the form of an
acrosol spray from a pressurized container or dispenser which contains a suitable propellant,
e.g., a gas such as carbon dioxide, or a nebulizer. A non-limiting example of a non-
propellant is a pump spray that is ejected from a closed container by means of mechanical
force (i.e., pushing down a piston with one's finger or by compression of the container, such
as by a compressive force applied to the container wall or an elastic force exerted by the wall

itself (e.g. by an elastic bladder)).

Suppositories of the invention can be prepared by mixing a compound of the invention with
any of a variety of bases such as emulsifying bases or water-soluble bases. Embodiments of
this pharmaceutical formulation of a compound of the invention can be administered rectally
via a suppository. The suppository can include vehicles such as cocoa butter, carbowaxes and

polyethylene glycols, which melt at body temperature, yet are solidified at room temperature.

Unit dosage forms for oral or rectal administration, such as syrups, elixirs, and suspensions,
may be provided wherein each dosage unit, for example, teaspoonful, tablespoonful, tablet or
suppository, contains a predetermined amount of the composition containing one or more
compounds of the invention. Similarly, unit dosage forms for injection or intravenous
administration may comprise a compound of the invention in a composition as a solution in

sterile water, normal saline or another pharmaceutically acceptable carrier.

Embodiments of the pharmaceutical formulations of the invention include those in which one
or more of an isolated polypeptide of the invention, an isolated polynucleotide of the
invention, a vector of the invention, a small molecule for use in the invention, an isolated host
cell of the invention, or an antibody of the invention is formulated in an injectable
composition. Injectable pharmaceutical formulations of the invention are prepared as liquid
solutions or suspensions; or as solid forms suitable for solution in, or suspension in, liquid

vehicles prior to injection. The preparation may also be emulsified or the active ingredient
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encapsulated in liposome vehicles in accordance with other embodiments of the

pharmaceutical formulations of the invention.

In an embodiment, one or more of an isolated polypeptide of the invention, an isolated
polynucleotide of the invention, a vector of the invention, an isolated host cell of the
invention, or an antibody of the invention is formulated for delivery by a continuous delivery
system. The term “continuous delivery system” is used interchangeably herein with
“controlled delivery system” and encompasses continuous (e.g., controlled) delivery devices
(e.g., pumps) in combination with catheters, injection devices, and the like, a wide variety of

which are known in the art.

Mechanical or electromechanical infusion pumps can also be suitable for use with the present
disclosure. Examples of such devices include those described in, for example, U.S. Pat. Nos.
4,692,147; 4,360,019; 4,487,603; 4,360,019; 4,725,852; 5,820,589; 5,643,207; 6,198,966;
and the like. In general, delivery of a compound of the invention can be accomplished using
any of a variety of refillable, pump systems. Pumps provide consistent, controlled release
over time. In some embodiments, a compound of the invention is in a liquid formulation in a

drug-impermeable reservoir, and is delivered in a continuous fashion to the individual.

In one embodiment, the drug delivery system is an at least partially implantable device. The
implantable device can be implanted at any suitable implantation site using methods and
devices well known in the art. An implantation site is a site within the body of a subject at
which a drug delivery device is introduced and positioned. Implantation sites include, but are
not necessarily limited to, a subdermal, subcutaneous, intramuscular, or other suitable site
within a subject's body. Subcutaneous implantation sites are used in some embodiments

because of convenience in implantation and removal of the drug delivery device.

Drug release devices suitable for use in the disclosure may be based on any of a variety of
modes of operation. For example, the drug release device can be based upon a diffusive
system, a convective system, or an erodible system (e.g., an erosion-based system). For
example, the drug release device can be an electrochemical pump, osmotic pump, an
electroosmotic pump, a vapor pressure pump, or osmotic bursting matrix, e.g., where the drug
is incorporated into a polymer and the polymer provides for release of drug formulation
concomitant with degradation of a drug-impregnated polymeric material (e.g., a

biodegradable, drug-impregnated polymeric material). In other embodiments, the drug
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release device is based upon an electrodiffusion system, an electrolytic pump, an effervescent

pump, a piezoelectric pump, a hydrolytic system, etc.

Drug release devices based upon a mechanical or electromechanical infusion pump can also
be suitable for use with the present disclosure. Examples of such devices include those
described in, for example, U.S. Pat. Nos. 4,692,147; 4,360,019; 4,487,603; 4,360,019;
4,725,852, and the like. In general, a subject treatment method can be accomplished using
any of a variety of refillable, non-exchangeable pump systems. Pumps and other convective
systems are generally preferred due to their generally more consistent, controlled release over
time. Osmotic pumps are used in some embodiments due to their combined advantages of
more consistent controlled release and relatively small size (see, e.g., PCT published
application no. WO 97/27840 and U.S. Pat. Nos. 5,985,305 and 5,728,396). Exemplary
osmotically-driven devices suitable for use in the disclosure include, but are not necessarily
limited to, those described in U.S. Pat. Nos. 3,760,984; 3,845,770; 3,916,899; 3,923,426;
3,987,790; 3,995,631; 3,916,899; 4,016,880; 4,036,228; 4,111,202; 4,111,203; 4,203,440;
4,203,442; 4,210,139; 4,327,725; 4,627,850; 4,865,845; 5,057,318; 5,059,423; 5,112,614;
5,137,727; 5,234,692; 5,234,693; 5,728,396; and the like. A further exemplary device that

can be adapted for the present disclosure is the Synchromed infusion pump (Medtronic).

In some embodiments, the drug delivery device is an implantable device. The drug delivery
device can be implanted at any suitable implantation site using methods and devices well
known in the art. As noted herein, an implantation site is a site within the body of a subject at
which a drug delivery device is introduced and positioned. Implantation sites include, but are
not necessarily limited to a subdermal, subcutaneous, intramuscular, or other suitable site

within a subject's body.

Suitable excipient vehicles for a compound of the invention are, for example, water, saline,
dextrose, glycerol, ethanol, or the like, and combinations thereof. In addition, if desired, the
vehicle may contain minor amounts of auxiliary substances such as wetting or emulsifying
agents or pH buffering agents. Methods of preparing such dosage forms are known, or will
be apparent upon consideration of this disclosure, to those skilled in the art. See, ¢.g.,
Remington's Pharmaceutical Sciences, Mack Publishing Company, Easton, Pennsylvania,
17th edition, 1985. The composition or formulation to be administered will, in any event,
contain a quantity of the compound adequate to achieve the desired state in the subject being

treated.
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Compositions of the present invention include those that comprise a sustained-release or
controlled release matrix. In addition, embodiments of the present invention can be used in
conjunction with other treatments that use sustained-release formulations. As used herein, a
sustained-release matrix is a matrix made of materials, usually polymers, which are
degradable by enzymatic or acid-based hydrolysis or by dissolution. Once inserted into the
body, the matrix is acted upon by enzymes and body fluids. A sustained-release matrix
desirably is chosen from biocompatible materials such as liposomes, polylactides (polylactic
acid), polyglycolide (polymer of glycolic acid), polylactide co-glycolide (copolymers of
lactic acid and glycolic acid), polyanhydrides, poly(ortho)esters, polypeptides, hyaluronic
acid, collagen, chondroitin sulfate, carboxcylic acids, fatty acids, phospholipids,
polysaccharides, nucleic acids, polyamino acids, amino acids such as phenylalanine, tyrosine,
isoleucine, polynucleotides, polyvinyl propylene, polyvinylpyrrolidone and silicone.
[Mustrative biodegradable matrices include a polylactide matrix, a polyglycolide matrix, and a

polylactide co-glycolide (co-polymers of lactic acid and glycolic acid) matrix.

In another embodiment, the interfering agent (as well as combination compositions) is
delivered in a controlled release system. For example, a compound of the invention may be
administered using intravenous infusion, an implantable osmotic pump, a transdermal patch,
liposomes, or other modes of administration. In one embodiment, a pump may be used
(Sefton (1987) CRC Crit. Ref. Biomed. Eng. 14:201; Buchwald et al. (1980) Surgery 88:507;
Saudek et al. (1989) N. Engl. J. Med. 321:574). In another embodiment, polymeric materials
are used. In yet another embodiment a controlled release system is placed in proximity of the
therapeutic target, i.e., the liver, thus requiring only a fraction of the systemic dose. In yet
another embodiment, a controlled release system is placed in proximity of the therapeutic
target, thus requiring only a fraction of the systemic. Other controlled release systems are

discussed in the review by Langer (1990) Science 249:1527-1533.

In another embodiment, the compositions of the present invention (as well as combination
compositions separately or together) include those formed by impregnation of an inhibiting
agent described herein into absorptive materials, such as sutures, bandages, and gauze, or
coated onto the surface of solid phase materials, such as surgical staples, zippers and
catheters to deliver the compositions. Other delivery systems of this type will be readily

apparent to those skilled in the art in view of the instant disclosure.

The present invention provides methods and compositions for the administration of a one or

more of an interfering agent to a host (e.g., a human) for the treatment of a microbial
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infection. In various embodiments, these methods of the invention span almost any available
method and route suitable for drug delivery, including in vivo and ex vivo methods, as well

as systemic and localized routes of administration.
Screening Assays

The present invention provides methods for screening for equivalent agents, such as
equivalent monoclonal antibodies to a polyclonal antibody as described herein and various
agents that modulate the activity of the active agents and pharmaceutical compositions of the
invention or the function of a polypeptide or peptide product encoded by the polynucleotide
of this invention. For the purposes of this invention, an “agent” is intended to include, but
not be limited to a biological or chemical compound such as a simple or complex organic or
inorganic molecule, a peptide, a protein (e.g. antibody), a polynucleotide (e.g. anti-sense) or a
ribozyme. A vast array of compounds can be synthesized, for example polymers, such as
polypeptides and polynucleotides, and synthetic organic compounds based on various core
structures, and these are also included in the term “agent.” In addition, various natural
sources can provide compounds for screening, such as plant or animal extracts, and the like.
It should be understood, although not always explicitly stated that the agent is used alone or
in combination with another agent, having the same or different biological activity as the

agents identified by the inventive screen.

One embodiment is a method for screening agents capable of interacting with, binding to, or
inhibiting the DNA-DNABII (e.g., IHF) interaction. The present invention provides in
Figure 6B the three-dimensional structure of the microbial DNA and IHF. Accordingly, the
disclosure permits the use of virtual design techniques, also known as computer-aided, in
silico design or modeling, to design, select, and synthesize agents capable of interacting with,
binding to, or inhibiting the DNA-DNABII (e.g., IHF) interaction. In turn, the candidate
agents may be effective in the treatment of biofilms and associated diseases or conditions
(medical, industrial or vetranary) as described herein. Thus, the present disclosure also

provides agents identified or designed by the in silico methods.

Three-dimensional structure of a IHF-DNA complex is illustrated in Figure 6B and a
representative structure, with X, Y and Z coordinates, are provided in Protein Data Bank
Accession Number: 1THF, with relevant details provided in Rice et al. Cell 87:1295-1306
(1996). The three-dimensional structure of the IHF protein in the IHF-DNA complex can be

used for the screening method. A suitable agent is one that can be positioned relative to the
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IHF protein structure in the IHF-DNA complex with interactions at least one, or alternatively
two, or three, or four, or five, or six, or seven, or eight, or nine, or at least ten of the amino

acid residues that are identified to be involved in interacting with DNA.

Figure 6A illustrates the amino acid residues involved in IHF-DNA interaction, using the E.
coli IHF sequence (SEQ ID NO: 42) as an example. Such amino acid residues, indicated by
the lower level of arrows in Figure 6A, are further described below, indicated with bold and
underlined letters. Namely, with the E. coli IHF, the amino acids involved in DNA binding
are T4, K5, A6, E28, Q43, K45, S47, G48, N51, R55, K57, R60, R63, N64, P65, K66, R76,
T80, R82 or Q85.

MALTKAEMSE YLFDKLGLSK RDAKELVELF FEEIRRALEN GEQVKLSGFG NFDLRDKNOR
PGRNPKTGED IPITARRVVT FRPGQKLKSR VENASPKDE (SEQ ID NO: 42)

Thus, one embodiment of the present disclosure provides a computer-implemented method
for identifying an agent that inhibits, competes or titrates the binding of a DNABII
polypeptide or protein to a microbial DNA, that inhibits, prevents or breaks down a microbial
biofilm, that inhibits, prevents or breaks down a biofilm in a subject, or that inhibits, prevents
or treats a microbial infection that produces a biofilm in a subject, comprising positioning a
three-dimensional structure of a candidate agent against a three-dimensional structure of an
integration host factor (IHF) protein, wherein the three-dimensional structure of the IHF
protein is based on X, Y and Z atomic structure coordinates determined from a crystalline
form of an IHF and DNA complex, wherein interaction of the agent with the IHF at two or
more IHF amino acids selected from T4, K5, A6, E28, Q43, K45, S47, G48, N51, R55, K57,
R60, R63, N64, P65, K66, R76, T80, R82 or Q85 as represented in SEQ ID NO: 42, or the
equivalent of each, identifies that the agent inhibits, competes or titrates the binding of a
DNABII polypeptide or protein to a microbial DNA, inhibits, prevents or breaks down a
microbial biofilm, inhibits, prevents or breaks down a biofilm, or inhibits, prevents or treats a

microbial infection that produces a biofilm.

In one aspect, a candidate agent interacts with the IHF protein at least one, or two, or three of
amino acids 63, 64, 65, or 66. In one aspect, a candidate agent interacts with the IHF protein
at least one, or two, or three of R63, N64, P65, K66. In another aspect, a candidate agent

interacts with the IHF protein at least at one of 63 or 66. In another aspect, a candidate agent

interacts with the IHF protein at least at one of R63 or K66.
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It would be appreciated in the art that the exact locations and amino acid residues vary
depending on the IHF sequence. One of the skill in the art, however, can readily identify
such locations and amino acid residues based on the sequences. For instance, an IHF
sequence can be aligned with the IHF sequence of E. coli (SEQ ID NO: 42), as illustrated in
Table 9, to reveal those that correspond to the amino acids in E. coli IHF that interact with
DNA. Likewise, the three-dimensional structure of such an IHF sequence in an IHF-DNA

complex can be used for the screening.

In addition to the computer-implemented methods as provided herein, the present disclosure
also provides custom computer system that includes, e.g., processor, memory and/or
program, for performing the methods, as well as a computer readable medium, such as a non-
transitory computer readable medium that stores suitable computer program or code for

carrying out the methods.

Accordingly, another embodiment provides a custom computing apparatus comprising:

at least one processor;

a memory coupled to the at least one processor;

a storage medium in communication with the memory and the at least one processor,
the storage medium containing a set of processor executable instructions that, when executed
by the processor configure the custom computing apparatus to identify an agent that inhibits,
competes or titrates the binding of a DNABII polypeptide or protein to a microbial DNA, that
inhibits, prevents or breaks down a microbial biofilm, that inhibits, prevents or breaks down a
biofilm in a subject, or that inhibits, prevents or treats a microbial infection that produces a
biofilm in a subject, wherein the configuration comprises:

positioning a three-dimensional structure of a candidate agent against a three-
dimensional structure of an integration host factor (IHF) protein, wherein the three-
dimensional structure of the IHF protein is based on X, Y and Z atomic structure coordinates
determined from a crystalline form of an IHF and DNA complex, wherein interaction of the
agent with the THF at two or more IHF amino acids selected from T4, K5, A6, E28, Q43,
K45, S47, G48, N51, R55, K57, R60, R63, N64, P65, K66, R76, T80, R82 or Q85 as
represented in SEQ ID NO: 42, or the equivalent of each, identifies that the agent inhibits,
competes or titrates the binding of a DNABII polypeptide or protein to a microbial DNA,
inhibits, prevents or breaks down a microbial biofilm, inhibits, prevents or breaks down a

biofilm, or inhibits, prevents or treats a microbial infection that produces a biofilm.
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processor executable instructions that, when executed by a processor, identifying an agent

that inhibits, competes or titrates the binding of a DNABII polypeptide or protein to a

microbial DNA, that inhibits, prevents or breaks down a microbial biofilm, that inhibits,

prevents or breaks down a biofilm in a subject, or that inhibits, prevents or treats a microbial

infection that produces a biofilm in a subject, comprising positioning a three-dimensional

structure of a candidate agent against a three-dimensional structure of an integration host

factor (IHF) protein, wherein the three-dimensional structure of the IHF protein is based on

X, Y and Z atomic structure coordinates determined from a crystalline form of an IHF and

DNA complex, wherein interaction of the agent with the IHF at two or more IHF amino acids

selected from T4, K5, A6, E28, Q43, K45, S47, G48, N51, R55, K57, R60, R63, N64, P65,

K66, R76, T80, R82 or Q85 as represented in SEQ ID NO: 42, or the equivalent of each,

identifies that the agent inhibits, competes or titrates the binding of a DNABII polypeptide or

protein to a microbial DNA, inhibits, prevents or breaks down a microbial biofilm, inhibits,

prevents or breaks down a biofilm, or inhibits, prevents or treats a microbial infection that

produces a biofilm.

Methods of in silico molecule or drug designs are well known in the art, see generally
Kapetanovic (2008) Chem Biol. Interact., 171(2):165-76. Briefly, the atomic coordinates of
the three-dimensional structure are input into a computer so that images of the structure and
various parameters are shown on the display. The design typically involves positioning a
three-dimensional structure to the three-dimensional structure of the target molecule. The
positioning can be controlled by the user with assistance from a computer’s graphic interface,
and can be further guided by a computer algorithm looking for potential good matches.
Positioning also involves moving either or both of the three-dimensional structures around at

any dimension.

Then, the resultant data are input into a virtual compound and/or agent library. Since a virtual
library is contained in a virtual screening software such as DOCK-4 (Kuntz, UCSF), the
above-described data may be input into such a software. Candidate agents may be searched
for, using a three-dimensional structure database of virtual or non-virtual drug candidate

compounds, such as MDDR (Prous Science, Spain).
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quantitative, e.g, strength of 1nteract10n and/or number of interaction sites, or qualitative, e.g.,
interaction or lack of interaction. The output of the method, accordingly, can be quantitative
or qualitative. In one aspect, therefore, the present disclosure also provides a method for
identifying an agent that does not inhibit the interaction or alternatively, strengthens the

interation between the DNA and protein.

The potential inhibitory or binding effect (i.e., interaction or association) of an agent such as
a small molecule compound may be analyzed prior to its actual synthesis and testing by the
use of computer modeling techniques. If the theoretical structure of the given compound
suggests insufficient interaction and association between it and microbial DNA in the biofilm
and/or DNABII protein, synthesis and testing of the agent can be obviated. However, if
computer modeling indicates a strong interaction, the agent can then be synthesized and
tested for its ability to bind to or inhibit the interaction using various methods such as in vitro
or in vivo experiments. Methods of testing an agent’s ability to inhibit or titrate a biofilm,
alone or in connection with another agent, are disclosed herein. In this manner, synthesis of

inoperative agents and compounds can be avoided.

One skilled in the art may use any of several methods to screen chemical or biological entities
or fragments for their ability to associate with DNABII or microbial DNA and more
particularly with the specific binding sites. Selected fragments or chemical entities may then
be positioned in a variety of orientations, or docked, within an individual binding site of
DNA or DNABII polypeptide. Docking may be accomplished using software such as
QUANTA, SYBYL, followed by energy minimization and molecular dynamics with standard
molecular mechanics forcefields, such as CHARMM and AMBER.

Commercial computer programs are also available for in silico design. Examples include,
without limitation, GRID (Oxford University, Oxford, UK), MCSS (Molecular Simulations,
Burlington, Mass.), AUTODOCK (Scripps Research Institute, La Jolla, Calif.), DOCK
(University of California, San Francisco, Calif.), GLIDE (Schrodinger Inc.), FlexX (Tripos
Inc.) and GOLD (Cambridge Crystallographic Data Centre).

Once an agent or compound has been designed or selected by the above methods, the

efficiency with which that agent or compound may bind to each other can be tested and
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optimized by computational evaluation. For example, an effective DNABII fragment or may
preferably demonstrate a relatively small difference in energy between its bound and free

states (i.e., a small deformation energy of binding).

A compound designed or selected can be further computationally optimized so that in its
bound state it would preferably lack repulsive electrostatic interaction with the target protein.
Such non-complementary (e.g., electrostatic) interactions include repulsive charge-charge,
dipole-dipole, and charge-dipole interactions. Specifically, the sum of all electrostatic
interactions between the agent and DNABII and/or microbial DNA in the biofilm when the
agent or compound is bound to either agent, preferably make a neutral or favorable

contribution to the enthalpy of binding.

Computer softwares are also available in the art to evaluate compound deformation energy
and electrostatic interaction. Examples include, without limitation, Gaussian 92 [Gaussian,
Inc., Pittsburgh, Pa.]; AMBER [University of California at San Francisco];
QUANTA/CHARMM [Molecular Simulations, Inc., Burlington, Mass.]; and Insight

II/Discover [Biosysm Technologies Inc., San Diego, Calif.].

Once an binding agent has been optimally selected or designed, as described above,
substitutions may then be made in some of its atoms or side groups in order to improve or
modify its binding properties. Generally, initial substitutions are conservative, i.e., the
replacement group will have approximately the same size, shape, hydrophobicity and charge
as the original group. It should, of course, be understood that components known in the art to
alter conformation should be avoided. Such substituted chemical compounds may then be
analyzed for efficiency of fit to the DNABII protein and/or microbial DNA in the biofilm by

the same computer methods described in detail, above.

One preferred embodiment is a method for screening small molecules capable of interacting
with the protein or polynucleotide of the invention. For the purpose of this invention, “small
molecules” are molecules having low molecular weights (MW) that are, in one embodiment,
capable of binding to a protein of interest thereby altering the function of the protein.
Preferably, the MW of a small molecule is no more than 1,000. Methods for screening small
molecules capable of altering protein function are known in the art. For example, a
miniaturized arrayed assay for detecting small molecule-protein interactions in cells is

discussed by You et al. (1997) Chem. Biol. 4:961-968.
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To practice the screening method in vitro, suitable cell culture or tissue infected with the
microbial to be treated are first provided. The cells are cultured under conditions
(temperature, growth or culture medium and gas (CO,)) and for an appropriate amount of
time to attain exponential proliferation without density dependent constraints. It also is

desirable to maintain an additional separate cell culture that is not infected as a control.

As is apparent to one of skill in the art, suitable cells can be cultured in micro-titer plates and
several agents can be assayed at the same time by noting genotypic changes, phenotypic

changes or a reduction in microbial titer.

When the agent is a composition other than a DNA or RNA, such as a small molecule as
described above, the agent can be directly added to the cell culture or added to culture
medium for addition. As is apparent to those skilled in the art, an “effective” a mount must

be added which can be empirically determined.

When the agent is an antibody or antigen binding fragment, the agent can be contacted or
incubatd with the targent antigen and polyclonal antibody as described herein under

conditions to perform a competitive ELISA . Such methods are known to the skilled artisan.

The assays also can be performed in a subject. When the subject is an animal such as a rat,
chinchilla, mouse or simian, the method provides a convenient animal model system that can
be used prior to clinical testing of an agent in a human patient. In this system, a candidate
agent is a potential drug if symptoms of the disease or microbial infection is reduced or
eliminated, each as compared to untreated, animal having the same infection. It also can be
useful to have a separate negative control group of cells or animals that are healthy and not

treated, which provides a basis for comparison.

The agents and compositions can be used in the manufacture of medicaments and for the
treatment of humans and other animals by administration in accordance with conventional

procedures, such as an active ingredient in pharmaceutical compositions.
Combination Therapy

The compositions and related methods of the present invention may be used in combination
with the administration of other therapies. These include, but are not limited to, the

administration of DNase enzymes, antibiotics, antimicrobials, or other antibodies.

In some embodiments, the methods and compositions include a deoxyribonuclease (DNase)

enzyme that acts synergistically with the anti-DNABII antibody. A DNase is any enzyme
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that catalyzes the cleavage of phosphodiester linkages in the DNA backbone. Three non-
limiting examples of DNase enzymes that are known to target not only cruciform structures,
but also a variety of secondary structure of DNA include DNAse I, T4 EndoVII and T7 Endo
I. In certain embodiments, the effective amount of anti-DNABII antibody needed to
destabilize the biofilm is reduced when combinded with a DNase. When administered in
vitro, the DNase can be added directly to the assay or in a suitable buffer known to stabilize
the enzyme. The effective Unit dose of DNase and the assay conditions may vary, and can be

optimized according to procedures known in the art.

In other embodiments, the methods and compositions can be combined with antibiotics
and/or antimicrobials. Antimicrobials are substances that kill or inhibit the growth of
microorganisms such as bacteria, fungi, or protozoans. Although biofilms are generally
resistant to the actions of antibiotics, compositions and methods described herein can be used
to sensitize the infection involving a biofilm to traditional therapeutic methods for treating
infections. In other embodiments, the use of antibiotics or antimicrobials in combination
with methods and compositions described herein allow for the reduction of the effective
amount of the antimicrobial and/or biofilm reducing agent. Some non-limiting examples of
antimicrobials and antibiotics useful in combination with methods of the current invention
include amoxicillin, amoxicillin-clavulanate, cefdinir, azithromycin, and sulfamethoxazole-
trimethoprim. The therapeutically effective dose of the antimicrobial and/or antibiotic in
combination with the biofilm reducing agent can be readily determined by traditional
methods. In some embodiments the dose of the antimicrobial agent in combination with the
biofilm reducing agent is the average effective dose which has been shown to be effective in
other bacterial infections, for example, bacterial infections wherein the etiology of the
infection does not include a biofilm. In other embodiments, the dose is 0.1, 0.15, 0.2, 0.25,
0.30, 0.35, 0.40, 0.45, 0.50, 0.55, 0.60, 0.65, 0.70, 0.75, 0.8, 0.85, 0.9, 0.95, 1.1, 1.2, 1.3, 1.4,
1.5,1.6,1.7,1.8,1.9,2.0, 2.5, 3.0 or 5 times the the average effective dose. The antibiotic or
antimicrobial can be added prior to, concurrent with, or subsequent to the addition of the anti-

DNABII antibody.

In other embodiments, the methods and compositions can be combined with antibodies that
treat the bacterial infection. One example of an antibody useful in combination with the
methods and compositions described herein is an antibody directed against an unrelated outer
membrane protein (i.e. OMP P5). Treatment with this antibody alone does not debulk a

biofilm in vitro. Combined thereapy with this antibody and a biofilm reducing agent results
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in a greater effect than that which could be achieved by either reagent used alone at the same
concentration. Other antibodies that may produce a synergistic effect when combined with a
biofilm reducing agent or methods to reduce a biofilm include anti-rsPilA, anti-OMP26, anti-

OMP P2, and anti-whole OMP preparations.

The compositions and methods described herein can be used to sensitize the bacterial
infection involving a biofilm to common therapeutic modalities effective in treating bacterial
infections without a biofilm but are otherwise ineffective in treating bacterial infections
involving a biofilm. In other embodiments, the compositions and methods described herein
can be used in combination with therapeutic modalities that are effective in treating bacterial
infections involving a biofilm, but the combination of such additional therapy and biofilm
reducing agent or method produces a synergistic effect such that the effective dose of either
the biofilm reducing agent or the additional therapeutic agent can be reduced. In other
instances the combination of such additional therapy and biofilm reducing agent or method
produces a synergistic effect such that the treatment is enhanced. An enhancement of

treatment can be evidenced by a shorter amount of time required to treat the infection.

The additional therapeutic treatment can be added prior to, concurrent with, or subsequent to
methods or compositions used to reduce the biofilm, and can be contained within the same

formlation or as a separate formulation.

Kits

Kits containing the agents and instructions necessary to perform the in vitro and in vivo
methods as described herein also are claimed. Accordingly, the invention provides kits for
performing these methods which may include an interfering of this invention as well as
instructions for carrying out the methods of this invention such as collecting tissue and/or
performing the screen, and/or analyzing the results, and/or administration of an effective

amount of an interfering agent as defined herein. These can be used alone or in combination

with other suitable antimicrobial agents.

For example, a kit can comprise, or alternatively consist essentially of, or yet further consist
of any one or more agent of the group of an isolated or recombinant integration host factor
(IHF) polypeptide or a fragment or an equivalent of each thereof; an isolated or recombinant
protein polypeptide identified in Table 8, Table 9, Table 10 a DNA binding peptide identified
in Figure 6, or a fragment or an equivalent of each thereof; an isolated or recombinant

polypeptide of SEQ ID NO. 1 through 33, or a fragment or an equivalent of each thereof; an
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identified in Table 8, Table 10 or a fragment or an equivalent of each thereof; a polypeptide
that competes with an integration host factor on binding to a microbial DNA; a four-way
junction polynucleotide resembling a Holliday junction, a 3 way junction polynucleotide
resembling a replication fork, a polynucleotide that has inherent flexibility or bent
polynucleotide; an isolated or recombinant polynucleotide encoding any one of the above
noted polypeptides; an antibody that specifically recognizes or binds any one of the above
noted polypeptides, or an equivalent or fragment thereof; or a small molecule that competes
with the binding of a DNABII protein or polypeptide to a microbial DNA, and instructions
for use. The kit can further comprising one or more of an adjuvant, an antigenic peptide or an
antimicrobial. Examples of carriers include a liquid carrier, a pharmaceutically acceptable
carrier, a solid phase carrier, a pharmaceutically acceptable carrier, a pharmaceutically
acceptable polymer, a liposome, a micelle, an implant, a stent, a paste, a gel, a dental implant,

or a medical implant.

The following examples are intended to illustrate, and not limit, the inventions disclosed

herein.
Experimental

Experiment No. 1

IHF antibodies, proteins and polypeptides were a generous gift from Nash. The methods to
produce them are well known to the skilled artisan, e.g., as described in Granston and Nash,
(1993) J. Mol. Biol., 234:45-59; Nash et al., (1987) Journal of Bacteriology, 169(9):4124-
4127; and Rice et al., (1996) Cell, 87:1295-1306.. Briefly, to overproduce IHF-a, the himA
gene was inserted downstream from the Py, promoter in the bacterial plasmid pAD284.
Transformants of strain K5607, a lambda lysogen of strain C600himA42 that had received
the desired plasmid, were identified by screening ampicillin-resistant transformants for the
ability to grow bacteriophage Mu (13). DNA was prepared from himA™ transformants
according to stardard DNA isolation techniques, and the orientation of the himA gene was
determined by restriction enzyme cleavage. Plasmid pP himA-1, which has the himA gene in
the proper orientation for expression by the P" promoter, was transformed into strain N5271,
which contains a cryptic lambda prophage expressing the cI857 thermoinducible repressor, to

yield strain K5770.
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into N5271 to give strain E443. To facilitate the selection of pKT23-hip323 in the presence
of another plasmid, changed its selectable marker was changed from ampicillin resistance
(bla™) to chloramphenicol resistance (car’). A cat-containing fragment was isolated from
plasmid pBR325 as described by Flamm and Weisberg and was inserted into the unique Scal
site in bla. The ligated DNA was introduced into strain E403, which carries a #ip mutation
and which synthesizes temperature-sensitive X repressor, and chloramphenicol-resistant
transformants were selected at low temperature. One such transformant (E735) was Aip” and
ampicillin sensitive; it therefore appears to carry a bla cat” derivative of pKT23-hip323

(pE735).

To generate a strain that overproduces both subunits of IHF, E735 was transformed with
plasmid pPrhimA-1, selecting a transformant (E738) that had become ampicillin resistant and
had retained chloramphenicol resistance. The generation of a second strain that overproduces
both subunits of IHF depended on the construction of plasmid pPrhip himA-5. which was
made by ligating blunted (Sst#// restriction enzyme site) containing the pheT and himA genes
into the pKT23-hip323 plasmid. This is described in further detail in (Nash et al., (1987) J.
of Bacteriology, 169(9): 4124-4127. himA™ transformants of strain K5607 were identified by
screening for HimA”, and the plasmid DNA was analyzed by restriction digestion. In all
cases where the plasmid structure was obvious, two copies of #imA had been ligated as a
tandem direct repeat into the vector. It is not known if the presence of two copies of the
himA gene on this plasmid is demanded by the selection, but it should be recalled that a
single copy of the himA gene in plasmid pPrhimA-1 is sufficient to complement a himA
mutant. Plasmid pPphiphimA-5 was used to transform strain N5271 to yield strain K5746.

Cells were grown in shaking water bath at 31°C in TBY medium (10 g of tryptone, 5 g of
yeast extract, and 5 g of sodium chloride per liter). At mid-log phase (optical density at 650
nm, ca. 0.6), the cells were shifted to a 42°C water bath and shaking was continued.
Typically, 300 ml of culture was centrifuged and suspended in 0.6 to 0.9 ml of TEG (20 mM
Tris hydrochloride (pH 7.4), 1 mM sodium EDTA, 10% glycerol) containing 20 mM NaCl.
The cells were disrupted with six 20-s bursts of sonication, with 40 s between each burst. A

portion of the sonic extract was centrifuged in a Sorvall SS34 rotor for 20 min at 15,000 rpm.
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Samples of the sonic extract were analyzed by sodium dodecyl sulfate (SDS) gel

electrophoresis according to standard molecular biology techniques.

Purification of IHF was done according to the following: A 3.6-liter batch of cells was
induced for 3 h. All subsequent steps were carried out at 0 to 4°C. The cell pellet from 3.3-
liters was suspended in 10 ml of TEG containing 20 mM NaCl to give a total volume of 29
ml; this suspension was disrupted in two batches, each receiving six bursts of 3 min of
sonication separated by 90-s intervals. The sonic extract was centrifuged for 20 min at
15,000 rpm, yielding 16.9 ml of clarified extract. A 10% (vol/vol) solution (1.1 ml) of
polymin P (BDH Chemicals Ltd.) was added slowly to the clarified extract; after being stirred
for 20 min, the mixture was centrifuged for 30 min at 10,000 rpm. The resulting pellet was
suspended in 10 ml of TEG containing 500 mM NacCl; after being stirred for 15 min, the
mixture was centrifuged for 20 min at 12,000 rpm. The supernatant (10.3 ml) was adjusted to
50% saturation by the addition of 3.2 g of ammonium sulfate, stirred for 20 min, and
centrifuged for 15 min at 15,000 rpm. The resulting supernatant was adjusted to 70%
saturation by the addition of 1.64 g of ammonium sulfate, stirred for 20 min, and centrifuged
for 15 min at 15,000 rpm. The resulting pelletwas suspended in 1 ml of TG (50 mM Tris
hydrochloride (pH 7.4) containing 10% glycerol) and dialyzed against two changes of TG.
The dialyzed material (2.0 ml) was loaded onto a 1-ml column (0.5 by 5.8 cm) of
phosphocellulose (P11; Whatman, Inc.) that had been equilibrated with TG. The column was
washed with 3 ml of TG and developed with 20 ml of a linear gradient (0 to 1.2 M) of KCI in

TG. Fractions of 0.5 ml were collected, stored at -20°C, and assayed for
IHF activity.

Polyclonal anti-IHF was prepared as follows. Rabbits were injected with 250 pg of purified
IHF with Freund’s complete adjuvant. Booster immunizations of 250 pof IHF with Freund’s
incomplete adjuvant were given 1, 7, and 12 weeks later. As determined by immunoblotting
of IHF, sera collected 13 weeks after the initial injection had a high titer of IHF-reactive
material. The animals were maintained for several years and, when necessary, given further
booster immunization in order to maintain a high titer of anti-IHF in their sera. The antibody

was not purified further. Crude sera was stored at -70°C.

Antibodies specific to each subunit were generated by using synthetic polypeptides
corresponding to the most C-terminal 20 amino acid residues of each subunit (SEQ ID Nos.

34 and 35), to immunize rabbits according to Ditto et al., (1994) J. of Bacteriology,
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Experiment 2

This experiment describes an in vitro model for reversal of an established biofilm in 8-well
chamber slide. The materials used in this experiment were: Chocolate Agar; sBHI (BHI with
2 mg heme /mL and 2 mg b-NAD /mL); 8-well Chamber slides (Nunc* Lab-Tek™* Fisher
catalog #12-565-18); Sterile 0.9% saline; LIVE/DEAD BacLight Bacterial Viability Kit
(Fisher catalog #NC9439023) and Formalin.

On day 1, NTHI was struck for isolation on chocolate agar. It was then incubated for 20 hrs
at 37°C and 5% CO,. The next day, bacteria were suspended in 5 mL equilibrated (37°C, 5%
CO,) sBHI and optical density was adjusted to OD4go = 0.65 in sBHI. Bacteria was diluted
1:6 in equilibrated sBHI (1 mL bacterial suspension + 5 mL sBHI). Bacteria was then
incubated for 3 hours at 37°C in 5% CO,, static (OD49y should be approx 0.65). Next, the
bacteria was again diluted 1:2500 in equilibrated sBHI and 200 mL of the bacterial
suspension was added to each well of the chamber slide. For dilution, 10 uL bacteria was
added to 990 uL sBHI in an eppendorf tube and 8 uL dilution was added to 192 uL sBHI in

each chamber and incubated at 37°C, 5% CO,, static.

On the third day (after 16 hours of incubation medium was aspirated from chamber by
aspirating medium from the corner of the well so as not to disturb biofilm. Then 200 mL of
equilibrated sBHI was added to each chamber and incubated for 37°C, 5% CO,, static for 8
hours. After 8 hours, the medium was aspirated and 200 mL equilibrated sBHI was added to
each untreated chamber; and 200 mL of interfering agent such as Rabbit anti-rsPilA; diluted
1:50 in sBHI and 200 mL Naive rabbit serum (or other appropriate serum control) diluted

1:50 in sBHI was added. They were then incubate at 37°C and 5% COa, static.

On day 4, after approximately 16 hours of incubation, aspirate SBHI was aspirated and the
biofilm was washed twice with 200 mL sterile saline. The saline was aspirated and 200 mL
Live/Dead stain was added. Next,3 mL component A plus 3 mL component B in 1 mL sterile
10 mM phosphate buffered saline was added. It was then incubated for 15 minutes at room
temperature, static, protected from light. Stain was aspirated and biofilm was washed twice
with 200 mL sterile saline. Saline was aspirated and 200 mL formalin was added to fix
biofilm. It was then incubate 15 minutes at room temperature, static, protected from light.
Formalin was aspirated and biofilm was washed twice with 200 mL sterile saline. Gasket

was removed and coverslip were placed on slide; coverslip were sealed with nail polish and
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Using this method and anti-IHF antibody, Applicants reduced a biofilm produced by
Haemophilus influenzae which is prevalent in sinusitis, bronchitis, otitis media and
exacerbations of chronic obstructive pulmonary disease (COPD). Untreated biofilm mass
was measured to be 4.24 um’/ ym? with a mean thickness of 11.68 ym. After treatment, the
biofilm mass was reduced to 0.53 pm’/ pm’ with a mean thickness of 1.31 um. Thus, this

shows a 88.8 % reduction in mean thickness and an 87.5 % reduction in biomass.

Polyclonal antisera directed against the E. coli IHF was prepared in rabbits according to
standard techniques using purified Integration Host Factor (IHF). Experiment 1 describes the

expression and purification of IHF from E. coli.

Using this method and anti-IHF antibody, Applicants reduced a biofilm produced by
Streptococcus mutans which is prevalent in initiation and progression of dental caries.
Untreated biofilm mass was measured to be 1.17 pm*/ um” with a mean thickness of 5.43

Mm. After treatment, the biofilm mass was reduced to 0.1 pm3/ me with a mean thickness of
0.47 ym. Thus, this shows a 91.3 % reduction in mean thickness and an 91.6% % reduction
in biomass. In vitro biofilm assays were repeated 3 times, on separate days. The percent

reduction in the max height, average thickness, and biomass is depicted in Table 1 below.

Table 1
Assay 1 Assay 2 Assay 3
S mutans Max height (um) 56 24 41
Ave thickness (um) 65 65 67
biomass (um’/ um?) 37 58 66

Using this method and anti-IHF antibody, Applicants reduced a biofilm produced by
Staphylococcus aureus which is prevalent in localized and diffuse skin infections, chronic
rhinosinusitis and nosocomial infections. Untreated biofilm mass was measured to be 0.3
um’/ ym” with a mean thickness of 2.2 um and a biofilm height of 17.5 ym. After treatment,
the biofilm mass was reduced to 0.3 ym’/ ym” with a mean thickness of 1.1 pym and a biofilm
height of 8 um. Thus, this shows a 48.8 % reduction in mean thickness and an 2.7 %

reduction in biomass (Figure 7).

Using this method and anti-IHF antibody, Applicants reduced a biofilm produced by

Moraxella catarrhalis which is prevalent in exacerbation of COPD and otitis media.
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Untreated biofilm mass was measured to be 0.72 pm3/ me with a mean thickness of 1.48

um. After treatment, the biofilm mass was reduced to 0.13 ym’/ um?® with a mean thickness

of 0.65 um. Thus, this shows a 55.8 % reduction in mean thickness and an 82.1 % reduction

in biomass. In vitro biofilm assays were repeated 3 times, on separate days. The percent

reduction in the max height, average thickness, and biomass is depicted in Table 2 below.

Table 2

Assay 1 | Assay 2 | Assay 3
M catarrhailis Max height (um) 61 33 36
Ave thickness (um) 92 34 84
biomass (um’/ pm?) 92 35 92

Using this method and anti-IHF antibody, Applicants reduced a biofilm produced by

Streptococcus pneumoniae which is prevalent in sinusitis, pneumonia and otitis media.

Untreated biofilm mass was measured to be 0.64 pm’/ pm? with a mean thickness of 3.99

pMm. After treatment, the biofilm mass was reduced to 0.14 pm3/ me with a mean thickness

0f 0.82 ym. Thus, this shows a 79.5 % reduction in mean thickness and an 78.6 % reduction

in biomass. In vitro biofilm assays were repeated 3 times, on separate days. The percent

reduction in the max height, average thickness, and biomass is depicted in Table 3 below.

Table 3

Assay 1 | Assay 2 | Assay 3
S. pneumoniae Max height (um) 49 51 44
Ave thickness (um) 25 64 79
biomass (um’/ pm?) 51 61 79

Using this method and anti-IHF antibody, Applicants reduced a biofilm produced by

Pseudomonas aeruginosa which is prevalent in cystic fibrosis, pneumonia, skin and soft

tissue infections and on medical devices. Untreated biofilm mass was measured to be 7.0

pm’/ ym” with a mean thickness of 25.70 pm and a biofilm height of 40 ym. After treatment,

the biofilm mass was reduced to 3.4 um’/ um?” with a mean thickness of 10.3 ym and a

biofilm height of 27.5 ym. Thus, this shows a 60.1 % reduction in mean thickness and an

50.8 % reduction in biomass (Figure 7).

Using this method and anti-IHF antibody, Applicants reduced a biofilm produced by
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Neisseria gonorrhoeae which is in gonorrhea. "Untreated biofilm mass was measured to be
9.5 um’/ ym? with a mean thickness of 22.02 pm and a biofilm height of 40 ym. After
treatment, the biofilm mass was reduced to 0.8 um’/ um? with a mean thickness of 3.4 ym
and a biofilm height of 27.5 ym. Thus, this shows a 84.5% reduction in mean thickness and

an 92.1 % reduction in biomass (Figure 7).

Using this method and anti-IHF antibody, Applicants reduced a biofilm produced by
Uropathogenic E. coli which is prevalent in urinary tract infections. Untreated biofilm mass
was measured to be 1.75 um’/ ym? with a mean thickness of 31.73 ym. After treatment, the
biofilm mass was reduced to 0.75 pm’/ pm’ with a mean thickness of 1.62 um. Thus, this
shows a 94.9% reduction in mean thickness and an 56.9 % reduction in biomass. In vitro
biofilm assays were repeated 3 times, on separate days. The percent reduction in the max

height, average thickness, and biomass is depicted in Table 4 below.

Table 4
Assay 1 | Assay 2 | Assay 3
UPEC Max height (um) 69 65 76
Ave thickness (um) 97 33 95
biomass (um’/ pm?) 98 96 57

Using this method and anti-IHF antibody, Applicants reduced a biofilm produced by
Staphylococcus epidermidis which is prevalent in infections of the skin. In vitro biofilm

assays were repeated 3 times, on separate days. The percent reduction in the max height,

average thickness, and biomass is depicted in Table 5 below.

Table 5
Assay 1 | Assay 2 | Assay 3
S. epidermidis Max height (um) 42 38 56
Ave thickness (um) 62 71 92
biomass (um’/ pm?) 62 76 88

Experiment No. 3

Middle ear infection (or otitis media, OM) is a highly prevalent disease worldwide, afflicting

50 — 330 million children globally each year. The socioeconomic burden of OM is also great,
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with cost estimates between $5-6 billion in the United States alone annually. All three of the
predominant bacterial pathogens of OM are known to form biofilms both in vitro and in vivo
and recently, clinicians have come to appreciate that the chronicity and recurrence of OM is
due, at least in part, to the formation of bacterial biofilms within the middle ear cavity. In
one chinchilla model of OM, juvenile chinchillas are first given a viral ‘cold’, followed a
week later by their being challenged intranasally with an inoculum of viable bacteria. Similar
to the human condition wherein “my child has a cold and a week later gets an ear infection”
chinchillas will also develop a bacterial OM approximately one week after a challenge, and
while experiencing the viral upper respiratory tract infection. Once bacteria gain access to
the middle ear (either via ascension of the Eustachian tube or following direct challenge to
the middle ear space), they will form a robust biofilm. Applicants thus contemplate and
indeed have already used chinchilla models as reported herein to demonstrate the protective
efficacy of IHF immunization which results in rapid resolution of existing biofilms. This
model is also useful for therapeutic approaches via either passive delivery of anti-DNABII
antibody or via delivery of a small molecule or other agent known to bind to IHF or other
DNABII family members.

Because the chinchilla model is used for development and pre-clinical testing of human
vaccines, it i1s important to establish meaningful immunological parallels with the human
host, particularly the child. Applicants have shown that effusions recovered from children
with AOM due to NTHI, and middle ear fluids from chinchillas with experimental NTHI-
induced OM, recognized immunodominant regions of OMP P5 in a similar hierarchical
manner (see for e.g. Novotny LA, et al., (2000) Infect Immun. 68(4):2119-28; Novotny LA,
et al., (2007) 9™ International Symposium on Recent Advances in Otitis Media; St. Pete
Beach, FL; Novotny LA, et al., (2002) Vaccine 20(29-30):3590-97). Applicants have also
shown that chinchillas with experimental OM, children with natural OM, and adults with
exacerbations of COPD, all recognized peptides representing PilA in a highly analogous
manner (see for e.g. Adams LD, et al., (2007) 107th General Meeting, American Society for
Microbiology; 2007; Toronto, ON; Adams LD, et al., (2007) 9th International Symposium on
Recent Advances in Otitis Media; St. Pete Beach, FL.). Thus, chinchillas with experimental
OM and children with natural disease respond similarly immunologically to at least two
unrelated NTHI protein adhesins. This parallel was put to the ultimate test recently, when the
chinchilla AV-NTHI superinfection model was used to conduct pre-clinical efficacy testing
of a novel 11-valent Protein D-pneumococcal polysaccharide conjugate vaccine. Data

obtained in the chinchilla predicted an efficacy of 34% whereas, when tested in children, the
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al., (2006) Vaccine 24(22):4804-11 and Prymula R, et al., (2006) Lancet. 367(9512):740-8),
thus lending strong support to the relevancy of this model for the development and testing of
OM vaccine candidates.
Applicants have shown a dramatic reduction in the pre-formed biofilm remaining within the
middle ears of chinchillas after receipt of 2 weekly TC immunizations with IHF delivered
with a mucosal / systemic adjuvant.
48 adults were ordered from Rauscher’s Chinchilla Ranch (LaRue, Ohio) and were
acclimated to the vivarium for 7-10 days prior to the beginning of the study. Prior to TB
[transbullar or direct challenge into the middle ear cavity] challenge, baseline otoscopy and
tympanometry were performed as well as a limited volume prebleed to collect serum.
Chinchillas were anesthetized and 300 pl of NTHI (strain #86-028NP) suspension containing
approximately 1000 cfu were introduced into the middle ear space via transbullar challenge.
Animals were allowed to recover, then monitored daily for adverse reactions as per [ACUC
accepted animal use protocols. Routine otoscopy and tympanometry were performed every
2-3 days throughout the study.
Four days after challenge (day +4), chinchillas were anesthetized and a CT scan was
performed to visualize biofilms present within the middle ear and to obtain pre-immunization
images. The surface of the pinnae were cleaned and hydrated by wiping with a sterile gauze
pad moistened with sterile pyrogen free saline. After ~2 minutes (to allow the pinnae to dry),
50 ul of either the dmLT, IHF (purified E. coli IHF according to Experiment 1) + dmLT, or
IHF + rsPilA + dmLT solution will be added to the pinna and gently massaged in. Three

chinchillas per cohort were sacrificed and tissues / samples collected (on days +4, and +11) to

begin to determine mechanism of action.

Eleven days after challenge (day +11), the secondary immunization occurred as described
above wherein the pinnae are cleaned / hydrated and immunogens were topically
administered. Three chinchillas per cohort were sacrificed and tissues / samples collected to

begin to determine mechanism of action.

Eighteen days after challenge (day +18), chinchillas were anesthetized and a CT scan were
performed to identify any biofilms present, as well as to compare to the pre-immunization CT
scans. The animals were then bled to collect serum and euthanized. The bullae are dissected
and any fluids present were aseptically collected, the bullae were then be opened to visualize

the inferior bulla and any biofilm present. Images were collected and the bulla were washed
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with 1 ml of sterile saline and re-imaged. The mucosa, along with any biofilm present, were
collected from the right bulla and placed in a preweighed tube. These tissues were
homogenized, serially diluted, and plated to determine cfu NTHI / mg wet weight tissue. The

left bullae were filled with OCT compound and snap frozen for histological analysis.

Images of the left and right middle ear cavities, with resident biofilms, were scrambled and
two images per animal were compiled into a single file for ranking by blinded evaluators.
The relative amount of biomass remaining within the middle ear of each animal was ranked
on a 0 to 4+ scale by blinded reviewers using the scale shown in Table 6 below. Titer
ELISAs, cytokine arrays, and Biacore were run on the serum as well as on the collected
middle ear effusions. The OCT embedded middle ears were sectioned and stained either for
basic morphology and architecture (H&E) or for the presence of IHF using

immunohistochemistry and/or immunofluoresence.

Table 6

Score Criteria

0 No evidence of biomass.
1+ Biomass fills <25% of middle ear space. Junction of the bony septa to inferior
bulla is visible.
2+ Biomass fills > 25% to <50% of middle ear space. Unable to visualize where the
bony septa meet the inferior bulla.
3+ Biomass fills > 50% to < 75% of middle ear space. Biomass covers > 50% of the
length of bony septa.

4+ Biomass fills > 75% to < 100% of middle ear space. Bony septa not visible;

obscured by biomass.

Immunofluoresence imaging of frozen sections of biofilms formed in vivo was preformed
according to the following. After dissection, the middle ear of each chinchilla was filled with
OCT embedding compound (Fisher Scientific, Pittsburgh, PA) and flash frozen over liquid
nitrogen. The bone which forms the inferior bulla was removed to leave the middle ear
mucosa and existing biofilm intact. The resulting block was then bisected to reveal a cross
section of the biofilm and re-embedded in OCT. Ten micron serial sections were cut using a
Microm rotary cryotome, adhered to glass slides (Mercedes Medical, Sarasota, FL) and
stored at -80° C. Sections were later stained to determine the relative incorporation of IHF
within biofilms that had formed in vivo. Briefly, slides were air-dried, fixed in cold acetone,

then equilibrated in buffer (0.05M Tris-HCI, 0.15M NaCl and 0.05% Tween 20, pH 7.4).
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Sections were blocked with image-iT FX signal enhancer (Molecular Probes, Eugene, OR)
and with Background Sniper (BioCare Medical, Concord, CA) per manufacturer’s
instructions. Sections were then incubated with a 1:200 dilution of polyclonal rabbit anti-IHF
overnight at 4° C, in a humidified chamber. Slides were further rinsed and incubated with
goat anti-rabbit IgG conjugated to AlexaFluor 594 (Invitrogen) for 30 minutes at room temp.
As a counterstain, sections were incubated with DAPI and cover-slipped using ProLong Gold
antifade reagent (Molecular Probes, Eugene, OR). Naive rabbit serum served as the negative
control. Sections were viewed with a Zeiss LSM 510 Meta confocal system attached to a

Zeiss Axiovert 200 inverted microscope (Carl Zeiss Inc., Thornwood, NY).

Significant differences in mean CFU/ mg tissue and mean CFU NTHI/ ml supernatant were
determined by paired t-test. A p-value < 0.05 was considered significant. Significance in
relative biomass among cohorts was assessed by unpaired t-test. A p-value < 0.05 was

considered significant.

As shown in Figure 9, Panel A, the mean score for remaining biomass within the middle ears
of chinchillas immunized with adjuvant only was 2.8 which indicated significant remaining
disease and a lack of resolution of pre-formed biomass in most animals by day 18 after
bacterial challenge of the middle ear. In contrast, the mean score for an E. coli IHF +
adjuvant immunized animal was 1.5. Representative images of a residual biomass that
received a mean score of +2.8 and one that received a mean score of +1.5 are shown in Fig. 9,
Panel B. Also, as shown in Figure 10, the disease resolution was additionally measured by
both histological evidence of altered biomass architecture within the middle ear (see Panel A)
as well as a statistically significant reduction of bacterial load present within remaining
biomass as measured by homogenization of the biomass and culture on chocolate agar (see
Panel B). Furthermore, all animals immunized with isolated E. coli IHF mounted a strong
local and systemic immune response and no animal presented with obvious secondary

sequelae as the result of immunization as noted upon necropsy (data not shown).

The notable observed efficacy when anti-IHF used in vitro to debulk biofilms and also of
purified E. coli IHF, when used as an immunogen in vivo to induce the formation of
polyclonal antibodies that could resolve an ongoing biofilm disease, created a conundrum as
to why mammalian hosts do not naturally mount an effective immune response to DNABII
proteins that are associated with eDNA within the bacterial biofilms of recurrent and/or
chronic disease states. In review of the solved structure of IHF when it is bound to DNA

(Rice et al., (1996) Cell 87(7): 1295-1306), it is clear that a significant portion of the protein
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To determine if eDNA could indeed prevent the development of protective antibodies
directed against a DNABII family member upon immunization, whereas use of native protein
was effective, a second larger cohort study was performed wherein the chinchilla study as

detailed previously was essentially repeated.

For the second animal immunization study, twenty adult chinchillas (body mass between 500
- 700 g), shown to have no evidence of middle ear disease by tympanometry and video
otoscopy, were enrolled and divided into four cohorts of 5 animals each. All animals were
again challenged transbullarly with approximately 1000 CFU NTHI strain 86-028NP per
bulla. Four days later, after a biofilm formed in the middle ear cavities of these animals, they
were immunized by a transcutaneous route (TCI) as described above. Formulations consisted
of either: 10 pg IHF admixed with 10 pg dmLT, 10 pg IHF that had been pre-bound to DNA
+ dmLT, DNA + dmLT, or 10 ug dmLT alone.

To determine if TCI with IHF pre-bound to DNA resulted in a similar immune response to
that induced when the same nucleoprotein complex was delivered subcutaneously (SQ), and
compared to that induced by IHF alone, two adult chinchillas were immunized to generate
antisera. Each animal received a priming dose followed by two identical boosts delivered at
30-day intervals. Immunogens were admixed with the adjuvant monophosphoryl lipid A
(MPL) (10 pg/dose) (Sigma-Aldrich, St. Louis, MO) due to its demonstrated strong adjuvant
properties in the chinchilla host (See for example Bakaletz et al., (1999) Infect Immun.
67(6):2746-2762 and Kennedy et al., (2000) Infect. Immun. 68(5):2756-2765. One chinchilla
was immunized with 10 pg of IHF + MPL and the other received 10 pug IHF bound to DNA +
MPL. All doses were delivered SQ in a total volume of 200 pl. Fifteen days after receiving
the final boost, animals were bled to procure serum and sera were assayed via Western blot

and ELISA to determine both reciprocal titer and specificity of antibody reactivity to IHF.

Middle ears were again subsequently scored from 0 to 4+ for disease severity upon
completion of the study. To better assure that the IHF and DNA remained in complex for

immunization, synthetic oligonucleotides identical to those used in the published co-
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2:1 [DNA (10 uM) to IHF (5 uM)] was used Th1s amount was at least 3 orders of magnitude

over the K4 of IHF bound to this DNA target. As shown in Figure 11, IHF indeed bound

dsDNA as demonstrated by its reduced mobility in an electrophoretic mobility shift assay.

As shown in Figure 12, animals immunized with isolated E. coli IHF showed a dramatic
reduction in disease state with a mean residual middle ear biomass score of 0.9 as compared
to the controls that had been immunized with adjuvant alone (mean biomass score = 2.2) or to
those that had been immunized with DNA that had been admixed with adjuvant (mean
biomass score = 2.8). Interestingly, those animals that had been immunized with the THF-
DNA complex also demonstrated middle ears with significant remaining bacterial biomass,
yielding a mean biomass score of 2.5 which was not statistically significantly different from
cohorts that received either the adjuvant alone or DNA that had been admixed with adjuvant.
This outcome strongly suggested that if sufficient eDNA fragments were present, as one
could hypothesize would be the case during natural disease, this situation could result in

occlusion of critical IHF epitopes necessary for the generation of neutralizing antibodies.
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transcutaneous immunization route, these immunizations using a subcutaneous (SQ)
immunization route to ensure delivery of the antigens to antigen presenting cells within the
chinchilla host were repeated. As shown in Figure 13, whereas SQ immunization with
isolated E. coli IHF yielded the generation of a strong immune response to isolated IHF,
immunization with E. coli IHF that had been pre-bound to an excess of DNA failed to induce
detectable antibodies that recognized IHF when assayed by Western blot. When assayed by
ELISA, reciprocal titer versus isolated IHF was 1000 for the animal immunized with IHF that
had been pre-bound to oligonucleotides, whereas that for the animal immunized with native
IHF was 8000 (both animal’s pre-immune reciprocal titers against IHF were 100).
Collectively, these results are consistent with our hypothesis that the binding of IHF to
eDNA, as would occur during a natural disease state, has the potential to block epitopes or
domains of IHF necessary for generation of a protective acquired immune response. Further,
immunization with native IHF (to which no DNA is bound) appeared to allow for the

effective direction of the immune response toward the generation of protective or neutralizing

antibodies, as demonstrated in both pre-clinical chinchilla studies described here.

Experiment No. 4

A number of oral bacteria (e.g., Aggregatibacter actinomycetemcomitans, Porphyromonas
gingivalis) have been implicated in the pathogenesis of inflammatory diseases such as
periodontitis and peri-implantitis, which destroy alveolar bone and gingiva. Investigations of
the pathogenesis of these bacteria are hampered by lack of effective animal models. One of
the challenges of investigating the pathogenicity of specific bacteria is the difficulty of
establishing a biofilm when exogenous bacteria are introduced into the oral cavity of animals.
Though animal models of periodontitis have been developed, cultivable bacteria are rarely
recovered from the oral cavity of inoculated animals. Developing an effective animal model
which can assess the pathogenicity of specific bacteria will greatly aid in elucidating their

pathogenic mechanisms.

The surface of machined titanium dental implants (1.2 x 4.5mm) was modified by grit
blasting with A103 (100pm) and HCI etching (pH 7.8 for 20 min at 80°C). Machined and
nano-textured implants were incubated in TSB medium inoculated with D7S clinical strain of
Aggregatibacter actinomycetemcomitans (Aa) for 1 to 3 days at 37°C. The bacterial biofilm
on the implants were analyzed by SEM, as well as by confocal laser scanning microscopy

following staining with LIVE/DEAD® BacLight™. Implants with and without established
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Aa biofilm were transmucosally placed into the alveolar bone of female rats between
premolar and incisor region of the maxillae. To detect the presence of 4a biofilm on the
implants placed in vivo, bacterial samples were collected from saliva and the oral surfaces of
implants after 2 days. 4a was detected by culture, as well as by PCR analysis. Micro-CT and
histological analysis of peri-implant bone and mucosal tissues was performed six weeks after

implantation.

After one day of cultivation, agglomerates of coccoid-shaped Aa cells were found scattered
throughout the implant. After two days, the number and size of the agglomerates decreased
and more cells of varying lengths were observed ranging between bacteria with coccoid
morphology. After three days of incubation, the agglomerates had almost disappeared, while
large areas of the implant surface were covered with bacteria with rod-shaped morphology,
forming a densely packed biofilm. LIVE/DEAD® staining of such three days 4a biofilm on
the implants showed green signal for 75-80% of all biofilm bacteria, indicating living cells
with uncompromised membrane integrity. Microbiological and PCR detection of Aa biofilm
on implants placed in vivo were positive for samples from the implant surfaces and negative
for the saliva samples as well as control implants. Clinical examination demonstrated
significant peri-implant mucosal inflammation around implants with 4a biofilm, compared
with control untreated implants. Micro-CT and histological analysis of peri-implant bone and
mucosal tissues is pending. Nano-textured implant surfaces favor the establishment of Aa

biofilm and increase risk of peri-implantitis.

Experiment No. 5

This experiment provides a mouse model for pre-clinical testing of interfering agents to treat
lyme disease. See Dresser et al. Pathogens 5(12)e1000680, Epub 2009 Dec. 4. Lyme disecase
is the most common tick-borne disease in the United States. Reported cases have more than
doubled between 1992 and 2006, with approximately 29,000 new cases confirmed in 2008.
Estimates are that the actual number of cases of Lyme disease may exceed that reported by a
factor of 6 — 12 in endemic areas. By definition, these endemic areas are expanding as
populations continue to move from cities to suburban and rural areas and whitetail deer
(which carry the tick species Ixodes) increasingly roam these arecas. Lyme disease is caused
by the microorganism Borrelia burgdorferi, a spirochete. B. burgdorferi is transmitted via
the bite of the Ixodes tick and subsequently disseminates, via the bloodstream, to other tissues

and organs.
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In this animal model, C3H/HeN mice are injected with spirochetes via dorsal subcutaneous
and intraperitoneal injection, or via intravenous injection. Blood and biopsy specimens are
recovered at approximately 7 days post infection for evaluation of microbial burden and
assessment of pathology in tissues and organs. The methods and compositions of this
invention are contemplated to develop both therapeutic as well as preventative strategies for
reduction and/or elimination of the resulting B. burgdorferi biofilms which form subsequent
to challenge and are believed to contribute to both the pathogenesis and chronic nature of the

disease.

Experiment No. 6

This experiment provides a porcine model for pre-clinical testing of interfering agents to treat
cystic fibrosis. See Stoltz et al. (2010) Science Translational Medicine 2(29): 29ra31.

Cystic fibrosis is an autosomal recessive disease due to mutations in a gene that encodes the
CF transmembrane conductance regulator (called CFTR) anion channel. In this model, pigs
which have been specifically bred to carry a defect in the genes called “CFTR” and called CF
pigs spontaneously develop hallmark features of CF lung disease that includes infection of
the lower airway by multiple bacterial species. The pigs can be immunized with the
interfering agents to either 1) immunize these CF pigs with a polypeptide or other
immunogenic agent thereby inducing the formation of antibodies which will eradicate
bacterial biofilms in the lungs (similarly to how antibodies to IHF eradicated biofilms
resident within the middle ears of chinchillas following active immunization as shown in
Experiment No. 1, to deliver anti-IHF (or other interfering agent) to the lungs of these
animals by nebulization to assess the amelioration of the signs of disease and associated

pathologies.

Experiment No. 7

Applicants also provide a pre-clinical model for tuberculosis (TB). See Ordway et al. (2010)
Anti. Agents and Chemotherapy 54:1820. The microorganism Mycobacterium tuberculosis
is responsible for a growing global epidemic. Current figures suggest that there are
approximately 8 million new cases of TB and about 2.7 million deaths due to TB annually. In
addition to the role of this microbe as a co-infection of individuals with HIV (of the ~45
million infected with HIV, estimates are that ~1/3 are also co-infected with M. tuberculosis),
its particularly troublesome that isolates have become highly resistant to multiple drugs and

no new drug for TB has been introduced in over a quarter of a century. In this animal model,
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SPF guinea pigs are maintained in a barrier colony and infected via aerosolized spray to
deliver ~ 20 cfu of M. tuberculosis strain Erdman K01 bacilli into their lungs. Animals are
sacrificed with determination of bacterial load and recovery of tissues for histopathological
assessment on days 25, 50, 75, 100, 125 and 150 days post-challenge. Unlike mice which do
not develop classic signs of TB, guinea pigs challenged in this manner develop well-
organized granulomas with central necrosis, a hallmark of human disease. Further, like
humans, guinea pigs develop severe pyogranulomatous and necrotizing lymphadenitis of the
draining lymph nodes as part of the primary lesion complex. Use of this model will provide a
pre-clinical screen to confirm and identify therapeutic as well as preventative strategies for
reduction and/or elimination of the resulting M. tuberculosis biofilms which have been
observed to form in the lungs of these animals subsequent to challenge and are believed to
contribute to both the pathogenesis and chronicity of the disease.

Experiment No. 8

Multiple animal models of catheter/indwelling device biofilm infections are known. See Otto
(2009) Nature Reviews Microbiology, 7:555. While typically considered normal skin flora,
the microbe Staphylococcus epidermidis has become what many regard as a key opportunistic
pathogen, ranking first among causative agents of nosocomial infections. Primarily, this
bacterium is responsible for the majority of infections that develop on indwelling medical
devices which are contaminated by this common skin colonizer during device insertion.
While not typically life-threatening, the difficulty associated with treatment of these biofilm
infections, combined with their frequency, makes them a serious public health burden.
Current costs associated with treatment of vascular catheter associated bloodstream infections
alone that are due to S. epidermidis amount to $2 billion annually in the United States. In
addition to S. epidermidis, E. faecalis and S. aureus are also contaminations found on
indwelling medical devices. There are several animal models of catheter-associated S.
epidermidis infections including rabbits, mice, guinea pigs and rats all of which are used to
study the molecular mechanisms of pathogenesis and which lend themselves to studies of
prevention and/or therapeutics. Rat jugular vein catheters have been used to evaluate
therapies that interfere with E. Faecalis, S. aureus and S.epidermidis biofilm formation.
Biofilm reduction is often measured three ways - (i) sonicate catheter and calculate CFUs, (i1)
cut slices of catheter or simply lay on a plate and score, or (iii) the biofilm can be stained with

crystal violet or another dye, eluted, and OD measured as a proxy for CFUs.

Experiment No. 9
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in the art will understand that any number of pharmaceutically acceptable adjuvants can also
be used. Immunogenic compositions may be administered to a human or animal subjects
intramuscularly, subdermally, intranasally, or through any other suitable route. Immunogenic
compositions may be prepared in a manner consistent with the selected mode of
administration. Immunogenic compositions may take the form of polypeptides, nucleic acids,
or a combination thereof, and may comprise full-length or partial antigens. Additionally or
alternatively, immunogenic compositions may take the form of APCs pulsed with a particular
antigen, or APCs transfected with one or more polynucleotides encoding a particular antigen.
Administration may comprise a single dose of an immunogenic composition, or an initial
administration, followed by one or more booster doses. Booster doses may be provided a day,
two days, three days, a week, two weeks, three weeks, one, two, three, six or twelve months ,
or at any other time point after an initial dose. A booster dose may be administered after an

evaluation of the subject’s antibody titer.

Experiment No. 10

Methods described herein may be used to confer passive immunity on a non-immune subject.
Passive immunity against a given antigen may be conferred through the transfer of antibodies
or antigen binding fragments that specifically recognize or bind to a particular antigen.
Antibody donors and recipients may be human or non-human subjects. Additionally or
alternatively, the antibody composition may comprise an isolated or recombinant
polynucleotide encoding an antibody or antigen binding fragment that specifically recognizes

or binds to a particular antigen.

Passive immunity may be conferred in cases where the administration of immunogenic
compositions poses a risk for the recipient subject, the recipient subject is immuno-
compromised, or the recipient subject requires immediate immunity. Immunogenic
compositions may be prepared in a manner consistent with the selected mode of
administration. Compositions may comprise whole antibodies, antigen binding fragments,
polyclonal antibodies, monoclonal antibodies, antibodies generated in vivo, antibodies
generated in vitro, purified or partially purified antibodies, or whole serum. Administration
may comprise a single dose of an antibody composition, or an initial administration followed

by one or more booster doses. Booster doses may be provided a day, two days, three days, a
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Experiment 11

Members of the DNABII family are highly pleioptropic for multiple nucleoprotein systems
including gene transcription, and moreover, are thus often essential. In contrast, both HU and
IHF mutants have been generated in laboratory strains of E. coli and studied extensively. To
determine what role IHF and HU have in eDNA formation, biofilms formed by E. coli strain
MG1655 or its HU and IHF deficient derivatives were incubated with anti-IHF (prepared as
described in Granston and Nash (1993) J. Mol. Biol., 234:45-59.. As shown in Figure 8,
whereas the parental isolate, strain MG 1655 produced a robust biofilm in vitro (Panel A),
both HU and IHF mutant strains were less robust (Panels C and E, respectively). An HU
deficient mutant yielded a biofilm that was approximately 72 the height of the wild type
biofilm, whereas IHF deficient strains produced a biofilm that was approximately 2/3rds the
height of the parental isolate. This result suggested that both proteins were involved in either
the production and/or integrity of the E. coli biofilm EPS. After treatment with anti-IHF, the
biofilm formed by the wild type isolate showed notable debulking and a mean percent
reduction of 58.1% in height, 73.1% percent reduction in biomass and 87% reduction in mean
thickness (Panel B), whereas that formed by the HU mutant showed no reduction in height
and only a 30.9 % reduction on biomass and 37.2% reduction on mean thickness (Panel D).
In contrast, no effect on the biofilm formed by the IHF mutant was observed in terms of loss
of height (-3.4% reduction), biomass (-20.5% reduction) or mean thickness (-19.8%
reduction) (Panel F). Collectively, these data indicated that for this strain of E. coli, IHF was
likely the only structural element that could be targeted by use of the anti-IHF antibody.
Since to date only the highly structured interwoven eDNA in biofilms that have been formed
in vivo have been seen, confirmation of the expression of remaining DNABII family member
by each respective mutant and any change in the resultant DNA structure awaits an in vivo

immunofluorescent analysis.
Experiment 12

Whereas it was demonstrated in this application in vitro and in vivo that both anti-IHF and the
use of IHF as an immunogen show utility in debulking biofilms and/or resolving biofilm

disease respectively, it was unknown if debulking of NTHI biofilms with anti-IHF might also
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ability to induce augmented structural destabilization of pre-formed NTHI biofilms was
assessed when a sub-optimal concentration of anti-IHF was used along with one of each of
three unique reagents. These three reagents include 1) a DNA degrading enzyme (DNasel)
known to be able to degrade an NTHI biofilm in vitro (but used here at a suboptimal
concentration), 2) antisera to an outer membrane protein of NTHI that did not destabilize a
pre-formed NTHI biofilm when used alone (anti-OMP P5) (data not shown), and 3) an
antibiotic typically used as a first line choice in children with chronic and/or recurrent OM
(amoxicillin) but which has limited efficacy against bacteria resident within a biofilm

community.

Figure 14A shows that treatment of an NTHI biofilm with a concentration of DNase shown to
be sub-optimal has a marginal effect (see 14A II). Likewise, a 1:200 dilution of anti-IHF had
little effect on the pre-formed NTHI biofilm (see 14A III). In contrast however, when these
two reagents were used in concert, the biofilm was notably diminished (see 14A IV). Upon
repeat of this experiment three times, we found that the most marked synergistic effect of
debulking of the biofilm was measured as a diminution in height. Table 7 below depicts

these results.

Table 7
‘ DNase | Anti-IHF ‘ DNase + ‘
anti-IHF
Max height (um) 3.9 37.3 51.0 Assay 1
Max height (um) ‘ -11.5 16.4 ‘ 37.7 Assay 2
Max height (um) -1.6 19.4 38.7 Assay 3

One simple explanation for this outcome was that as the DNABII protein was being titrated
away from the periphery of the biofilm, the eDNA became more accessible to the action of

the DNase.

Figure 14B shows the results of treatment with anti-OMP P5 on pre-formed NTHI biofilms.
Although this antisera is strongly reactive with isolated NTHI OMP P5 (data not shown) and
further, active immunization with isolated OMP PS5 is effective in mediating significant
protection against experimental OM in chinchilla models (see for e.g. 25.Bakaletz et al.,
(1997) Vaccine 15(9): 955-961; Bakaletz et al., (1999) Infect Immun 67(6): 2746-2762;
Kennedy et al., (2000) Infect Immun 68(5): 2756-2765; Kyd JM, et al., (2003) Infect Immun
71(8): 4691-4699; Novotny LA, et al., (2000) Infect Immun 68(4): 2119-2128; Novotny LA,
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etal, (2 022) Vaccine 20(29-30): 3590-3597 and Novotny LA, et al., (2003) J Immunol

171(4): 1978-1983) this antiserum does not induce a change in the structural integrity of an

NTHI biofilm that has been formed irn vitro when used at a dilution of 1:50 (see 14B 1II).

Likewise a marginal effect when these biofilms were incubated with a sub-optimal dilution of
anti-IHF (used at a 1:100 dilution here) was observed (see 14B I). When combined, however,

the use of anti-P5 plus anti-IHF resulted in a reduction in the height of the biofilm that

exceeded the sum of the two antisera when used singly (see 14B II1), thus indicating a

synergistic outcome. Hence, it was concluded that use of anti-IHF to destabilize the NTHI

EPS matrix resulted in the exposure of the targeted bacterial cell surface protein (e.g. OMP

P5) that would otherwise be obscured by eDNA as well as perhaps other components of the

EPS, thus allowing immune mediated bacterial clearance by as yet unknown mechanisms.

Lastly, Figure 14C shows the results of treating pre-formed NTHI biofilms with amoxicillin.
When used at a concentration of 64 pg/ml, amoxicillin had no measurable effect on the
architecture of pre-formed NTHI biofilms (see 14C II) despite evidence of limited bacterial
cell death. Treatment with IHF antisera at a 1:50 dilution substantially reduced the height of
the biofilm as shown previously (see 14C III). Interestingly however, when the two reagents
were used simultaneously, not only was there a dramatic reduction in the height of the
biofilm (see 14C 1V), but use of a vital dye indicated that the majority of the bacteria
remaining in the biofilm were now dead as noted by the predominant fluorescence in the red
channel within the imaged biofilm. This result showed that debulking of the biofilm with
anti-IHF likely exposed the bacteria sufficiently so as to create conditions more akin to
susceptibility to amoxicillin concentrations known to be effective when assayed against
planktonic NTHI. This outcome may have been mediated by either increased physical
exposure of bacteria within the remaining biofilm matrix to the action of amoxicillin and/or
via increased release of bacteria into the planktonic phase as we showed earlier can occur

during biofilm debulking by exposure to anti-IHF antibodies (see Fig. 4).

Experiment 13

Applicants have shown that the induction of anti-IHF antibodies by transcutaneous
immunization is effective in resolving NTHI induced biofilms within the chinchilla middle
car. It was also shown that use of native IHF is essential to induction of a protective immune
response, as when it is bound to eDNA, protective epitopes appear to have been masked as
shown following both TCI and SQ immunization. Nonetheless, the rational design of vaccine

candidates that will likely have broad protective efficacy requires a detailed understanding of
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the immunodominant and/or protective epitopes of that protein, which may in fact be neither
obvious nor necessarily continuous. Current vaccine candidate design strategies are more
reductionist in their approach, and often aimed at identifying and using only that portion of
the targeted protein that is absolutely necessary for induction of high avidity and protective
antibodies. To this end, epitope mapping is done to determine the most effective

immunogen.

Epitope mapping can be performed as described in Novotny, et al., (2009) Vaccine
28:(1):279-289 and according to the following procedure. To generate immune serum
Chinchillas can be parenterally immunized by subcutaneous (SQ) injection of 10 pg of the
native IHF protein, a polypeptide of the C-terminal 20 amino acids of IHFa, a polypeptide of
the C-terminal 20 amino acids of IHFp, or a polypeptide of amino acids 60-76 of TBP-
DNABII administered co-mixed with the adjuvant monophosphoryl lipid A (MPL; Corixa) or
with MPL alone (adjuvant-only control cohort). Two identical boosts can be delivered at 21-
day intervals. Blood for serum can be collected 10 days after receipt of the final immunizing
dose. Enzyme-linked immunosorbent assay (ELISA) and Western blotting of chinchilla
antisera can be performed. For ELISA, sera can be assayed in a 96-well plate format against
the immunogen delivered (0.2 pg protein/well). Titer can be defined as the reciprocal of the
serum dilution that yielded an OD450 value of 0.1 greater than control wells which containe
all components except serum. ELISA assays can be performed a minimum of three times and
results are reported as the geometric mean. Western blotting can be performed against 1 pg
of the respective immunogen using immune serum diluted 1:100 and detected with HRP-
protein A (Zymed, South San Francisco, CA). Color was developed with CN/DAB substrate
(Pierce, Rockford, IL).

A series of 20-mer synthetic peptides with a 5-residue overlap can be synthesized in order to
epitope map the IHF protein of NTHI. Synthesis, purification and sequence confirmation of
all synthetic peptides can be performed according to standard techniquis (see for e.g.
Bakaletz LO. et al., (1997) Infect. Immun. 71(8):4691-9 and Bakaletz LO., et al., (2001)
Vaccine 68(4):2119-28). Amino acid analysis and mass spectral analysis can be used to

confirm the purity, composition and amino acid sequence of each peptide.

Analysis of the interaction between synthetic peptides and antibodies present in sera, can be
examined using a Biacore 3000 instrument as described and all reagents can be purchased
from Biacore (Uppsala, Sweden). Briefly, peptides can be suspended in sodium acetate

buffer, prior to immobilization to the surface of an activated reagent grade CM5 sensor chip
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using amine coupling chemistry. For interaction analysis, 15ul of serum (diluted 1:2 in HBS-
EP buffer plus 1 mg carboxymethyldextran/ml) can be injected across the sensor chip surface
at a flow rate of 5 ul/min. The relative amount of antigen- or immunogen-specific antibody
in each sample can be calculated as the difference in resonance units (RU) obtained 5 seconds
before and 45 seconds after each sample can be injected. The sensor chip surface can be
regenerated between samples with 25 mM NaOH. The synthetic peptides with the strongest
interaction with the antibodies present in the sera can be the most promising candidates of

protective epitopes capable of inducing high avidity protective antibodies in vivo.

Rabbit polyclona antiserum can be generated agains the most immunogenic peptides from the
epitope mapping. This antiserum can be used to affinity purify neutralizing antibodies from
non-neutralizing antibodies by column chromatography. To do so, both rabbit and chinchilla
polyclonal antisera (the latter has been shown to be protective) can be used. Sera can be
assayed both prior to as well as after running each over a column to which either native IHF
was bound or to which IHF pre-admixed with DNA has been bound. Only the antibodies that
do not bind to the DNA-THF complex should be neutralizing. All flow-through and eluted
antisera will then be assayed against the original antiserum pools via our in vitro biofilm
assay for relative ability to debulk and NTHI biofilm as well as via ELISA, Western blot and
biosensor assays to determine specificity and titer. As an additional test, epitope-targeted
vaccine candidates can be bound to the column to determine if they can remove antibodies

now proven to be neutralizing.

It is to be understood that while the invention has been described in conjunction with the
above embodiments, that the foregoing description and examples are intended to illustrate
and not limit the scope of the invention. Other aspects, advantages and modifications within
the scope of the invention will be apparent to those skilled in the art to which the invention

pertains.

Unless otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention

belongs. All nucleotide sequences provided herein are presented in the 5’ to 3’ direction.

The inventions illustratively described herein may suitably be practiced in the absence of any
element or elements, limitation or limitations, not specifically disclosed herein. Thus, for

example, the terms “comprising”, “including,” containing”, etc. shall be read expansively

and without limitation. Additionally, the terms and expressions employed herein have been
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used as terms of description and not of limitation, and there is no intention in the use of such
terms and expressions of excluding any equivalents of the features shown and described or
portions thereof, but it is recognized that various modifications are possible within the scope

of the invention claimed.

Thus, it should be understood that although the present invention has been specifically
disclosed by preferred embodiments and optional features, modification, improvement and
variation of the inventions embodied therein herein disclosed may be resorted to by those
skilled in the art, and that such modifications, improvements and variations are considered to
be within the scope of this invention. The materials, methods, and examples provided here
are representative of preferred embodiments, are exemplary, and are not intended as

limitations on the scope of the invention.

The invention has been described broadly and generically herein. Each of the narrower
species and subgeneric groupings falling within the generic disclosure also form part of the
invention. This includes the generic description of the invention with a proviso or negative
limitation removing any subject matter from the genus, regardless of whether or not the

excised material is specifically recited herein.

In addition, where features or aspects of the invention are described in terms of Markush
groups, those skilled in the art will recognize that the invention is also thereby described in

terms of any individual member or subgroup of members of the Markush group.

All publications, patent applications, patents, and other references mentioned herein are
expressly incorporated by reference in their entirety, to the same extent as if each were
incorporated by reference individually. In case of conflict, the present specification,

including definitions, will control.
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cl ai med w0 2011/12889aet hod for inhibiting, conpeting or tipCTatSRoIg/08G282 bi ndi ng
of a DNABII pol ypeptide or protein to a mcrobial DNA conprising
contacting the DNABII pol ypeptide or protein or the mcrobial DNA with an
interfering agent, thereby inhibiting, conpeting or titrating the binding
of the DNABII protein or polypeptide to the mcrobial DNA. 2. A nethod for
i nhi biting, preventing or breaking down a microbial biofilm conprising
contacting the biofilmwth an interfering agent, thereby inhibiting,
preventing or breaking down the mcrobial biofilm 3. The nethod of claim
1 or 2, wherein the contacting is in vitro or in vivo. 4. A method of

i nhi biting, preventing or breaking down a biofilmin a subject, conprising
adm nistering to the subject an effective anbunt of an interfering agent,
thereby inhibiting, preventing or breaking down the mcrobial biofilm 5.
A nmethod for inhibiting, preventing or treating a mcrobial infection that
produces a biofilmin a subject, conprising adm nistering to the subject an
effective anmount of an interfering agent, thereby inhibiting, preventing or
treating a mcrobial infection that produces the biofilmin the subject.
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6. The nethod of any one of clains 1 to 5 wherein the interfering agent is
of the group of: (a) an isolated or reconbi nant integration host
factor (Iwb)2opoi2ydepti de or a fragnent or an equi val ent pofi/usaah/osdrer eof ;

(b) an isolated or reconbinant histone-like protein fromE.coli strain U933
(HU) pol ypeptide or a fragnment or an equival ent of each thereof; (c)
an i solated or reconbi nant protein or polypeptide identified in Table 8,
Tabl e 9A, 9B, Table 10 or a DNA binding peptide identified in Figure 6, or

a fragnent or an equival ent of each thereof; (d) an isolated or
reconbi nant pol ypeptide of SEQ ID NO 1 through 340, or a fragnent or an
equi val ent of each thereof; (e) an isolated or reconbi nant

C-term nal polypeptide of SEQID NO. 6 through 11, 28, 29, 42 through 100,
Table 8 or those C-term nal pol ypeptides identified in Table 10 or a
fragnent or an equival ent of each thereof; VEIZOll/123396PCT/U82011/030212
(Oa pol ypeptide or polynucl eotide that conpetes with an integrati®n host
factor on binding to a m crobial DNA, (@) a four-way junctvon

pol ynucl eoti de resenbling a Holliday junction,sa 3 way junction ¢

pol ynucl eotide resenbling a replication fork, @ pol ynucl eotide th%t has
inherent flexibility or bent polynucleotide; ¢ (h) an |solat@d or
reconbi nant pol ynucl eoti de encodi ng any one ofg(a) through (f) orpan

i sol ated or_reconbi nant pol ynucl eoti de of SEQEED NO. 36 or. an eqyﬁvalent of
each therec, or a pofyngcl eptide £hat hybridizesBunder sfringems 3
conditions &0 Ehegpolgnualedild@ i Bise eqdi val erd OF i 55 cBEﬁienéHi% (Oan
anti body or antigen blndlng qgnent t hat speC|f|@aIky neeognlzes or binds
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any one of (a) through (f), or an equivalent or fragnent of each anti body
or antigen binding fragnent thereof; (i) an isolated or reconbi nant
pol ynucl ew0i2de/e8896di ng t he anti body or antigen bi ndi ngpCrage®nt3@i2 (i) or
its conplenment; or (k)a small nolecule that conpetes with the binding of a
DNABI | protein or polypeptide to a mcrobial DNA. 7. The nethod of any one
of clains 1 to 6, wherein the interfering agent is an isolated or

recombi nant DNABI | pol ypeptide or a fragnent or an equival ent of each
thereof. 8. The nethod of claim7, wherein the DNABII polypeptide is an

| HF pol ypeptide or a fragnment thereof, a Ctermnal fragnment of an IHF

pol ypepti de of an equival ent of each thereof. 9. The nmethod of claim7,
wherein the DNABII pol ypeptide is an HU pol ypeptide or a fragnent thereof,
a CGtermnal fragnment of HU pol ypeptide, or an equival ent of each thereof.
10. The method of any one of clains 4 to 9, further conprising

adm nistering to the subject an effective anount of one or nore of an
antimcrobial, a DNase, an anti body, an antigenic peptide or an adjuvant.
11. The method of any one of clains 4 to 10, wherein the subject is a

non- human ani mal or a human patient. 12. The nethod of any one of clains 1
to 11, wherein the mcrobial DNA is froma mcroorganismidentified in
Table 8. WD 2011/ 123396PCT/ US2011/ 030212 13. The nethod of any one of
clains 4 to 12, wherein the agent is admnistered by a nethod conprising
topically, stransdermal |y, transcutaneously, sublingually, rectally,

vagi nal £y, Socu arly, subcutaneous, intramuscularly, intraperitoneally,
urethrally, intranasally, by inhalation or orally.
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Enterococcus faecalis V583
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14. The nmethod of any one of clains 4 to 12, wherein the subject
Is admnistered in a fornulation for the
i nduci ng an i nmrune PCE4JSe0138302m2 Or

i n need thereof,

pediatric patient and the agent
pedi atri cwpaviensis 15. A nmethod for
conferring paSS|ve i mmunity on a subject

adm ni ste

is a

conpri sing
nore agents of

t-rg-jt-o—the subj ect an effective anount of one or

t he groupi a) an isolated or reconbi nant integration host factor
(I HF) pol yp@epti@é, or SHQ HYMEW 472.apsnsglivahalie ardespl appepranerer eof ;
(b) an i spl at 6§°8Y ir econbi nant hi st one- I i ke protein fromE. coli strain 3
(HU) pol ypeptide—or a fragment or an eqU|vaIent of eagch thereof; (c)
an i sol ated Bim¥ econbi nant — Pt THAR oF ' '!%KELVﬁLHEﬁﬂ§£H¥ bl e
9A, Tabl e 9B, Te&&l e 10 or _a Fé:]?ﬂf P O
a fragne -dn equi val ent SQ ﬁé% s
r ecombi na ?iégﬁzpeptlde of Yol §1
eqU|vaIen? 1] of; 7777 : i ChET PR ARgALEH
pol ypept i & BMASEQ | D NOT- ; LSPH EﬁaW&Wﬂﬁ%W@ or
t hose G tR2mAHELRSG ypept T ol AT RERRALY EalginEniR VéiEdh
equi val en.of; gach thereof :yfOaw tadplor reconbi Rk w PO n% YPHE 291 e
encodi ng any one of (a) throug (e) or an | T econbl nant
pol ynucl e i tFadfphSEQ FEF#E}MTﬁEHH:nmwlaqr‘ »ﬂKEEﬁELEKEEI'v RS
polynucleotlde t hat herLglzes n “A%% to the
pol ynucl |ts equi varent~ C RS BB or
antigen b|nd| r.agoent that s$ecyf|call | recogni zes; or bi nds _any one bf
(a) throuB# %%r%, 'ﬁ!—'ﬂ AT ERT LT e dR ERRBMBERE FEVIR DALY éﬁh)
an isolated or regg encodi ng the anti body or antijen
bi ndi ng fBRghEft ¢ ; VgeNpr ROMEBRF PR SAEMN t h
any one of (a) through (e) and

Bpert IhfA MGTTMLAEPRTLTRARLAELLFERVG-LN----- KHFARDIVDTFFEEIRDALAR

Pm HimA ~~MNNKEFTAALAARTGYT-————- QDESQRMVKTYVIMMGKSFET,

Pi HimA -———————- MNNKEFITALANRVGRS———-—- QDETQRLVKTALQAMGINFES

Tp Dbp II -~MKRVRRTRSFVVDALCDEVDLS—---- REHVARVYDSFVSVVTAALER

Pm Hup ~ ————-- MAKSAIQLITSALARQHNLS----ADDAAAFVDAFFDIISSELKN-

Pi hypo -~MAKTALQLIADAVARKHKI T----- VRERERFVSAIFDVVNEGEKT

Sa HU = —==————- MK TDLINAVAEQADLT-——-—- KRFAGSAVDAVEESIONSLA

Ec hupA METQLIDVIAERKRELS-——-—-— KTQAKAALESTLAAITESL

Se Hup = -————=----  TDLINAVABQRDLT-——--- KKEAGSAVDAVFESIQONSIA

Ss Hu = @ —————-- NEQDLIAKVABATELT-————- KEDSAAAVD TVESSIEGE

Spyog HU ~  ——————- MXQILIAKVABATELT-————— KHDSAARVDAVESTIEAFLA

Sgall H1pA  -----—- NEQILIAKVABATELT-————- KKDSAAAVDAVESATESFEI,

GBS Hup ~  -———-=-——- NEQDLIAKVAEATELT-——-—— KEDSAAAVDAVFAAVADYILA

Spneu HU ~  ------- NEQIULIAKVAEATELT-——-—— KEDSAAAVEAVFAAVADYLA

Sg HlpA ~  =-=----- NEQIELIAKVAAATELT-——-—- KEDSAAAVDAVFAAVTEY L,

Sm HU = ——————- NKQDLIAKVAEATELT-——-—- KEDSAARVDAVESAVSSYLA

Ef Hup = —-—————- ANKAELIENVASSITRLT-——-—— KEDATARVDAVESTIQRETLR

Hi HupA ~  -——-—————- MK TDLIDATANARELN-————- KEQARAALEATLDAITASL

Ve HupA ~ ——————-- MNK TOLIDE TAERKADLT-——-—— KVIQARAATFATLGAVEGAIL

Pa HupB ~  =--——-—-- MUKSELIDATRASADIP-————-— KAVAGRALDAVIESVEGAL

a-1 Turn a-2 T
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WO 2011/ 123396PCT/ US2011/ 030212 (i)an antigen presenting cel

transf ect ed

with one or nore polynucl eotides encodi ng any one of (a) through (e). 16.
The net howloabiicizadom 15, wherein the agent conprises an Psoltst@d/ 080212
reconbi nant DNABI | pol ypeptide or a fragnent or an equival ent thereof. 17.
The met hod of claim 16, wherein the DNABII pol ypeptide is an | HF
pol ypeptii de or a fragnent thereof a CGtermnal fragnent of an I HF .
pol ypeptc@;ﬁ@r flechtned % AvTRERok Bl Abkvyire b dkIRSr Bl ©l ai m 16,
wherein ypeptloe an HU po ype or a {fragment thereof,
a C—terrtﬁmﬂﬂ‘e ~1ﬁﬁ ROKNQRP 54K SELYRITHR AN ARPEOKAKSRYENESBIUS T t her eof .
19. The BEPIKICSSFENRDYR DG FH ¢ EDHP L DAR S VITARPEOREL KA RVEN I VEKY -
adm ni sterdvKyL. SareNFe LR DRERR Gl P Y eARRDUIHRFEOKORERPEAYRETK Bf  an
anti m crigbhwdr.serciiasepx am B IV @D e L RRRARERRTK-an--ad] uvant
20. The dRhhatodranetyr ORes08-Gla Fed b VondAryiietok B RREESWEECt 1S a
non- hundn animaf or @ human patitent. 21. The ! ny one of clains
15 to 2@HRHERSS BXDEIOP 2R SR FLITHEC GRBORRFIY QEEREVLPSNKferi ves from a
m cr oor gani S hil I Tabl-ec of cl ai ns
15 to ZjéﬁE & ékgg%gﬁbié FE§§¥?%¥%da§7 ‘%%é coﬁ%rl I%g
t opi cal |yEE 1K FeFderoBk DYPOR F-ayRIERT 7 EH el Y,
vagi nal Iy, o subcut anegus, i ntraperitoneally,
ur et hr ali ysyrric @kbz@ 00 AR eca®et hod of any
one of dlainmg ! d%erel ' 3 : trijc patient and the
agent 'SG§§URﬂ§t£A%%§ERbQP§$ﬁ(E'“"?-GEREPiﬁiR*x’ﬁ¢" RERh v $E¥BLA 24. An
i sol ated or ecpnbi nant ypeu gde consi st ng Nt a an am no acid
sequencd,.sel.ecl £ 555% ; é ﬁg% %_ 40 or
a DNA biffidi T ﬁi%y%éggb enti 11 S %&6 gﬁ% uival ent
of each jt her eof An |solar Dr _reconbi nant |q§ conprising SEQ
ID NO ICRfFVEVIG GFﬁEFﬁ%RTp‘? Bk EEPR%’IHEP% * G EQ I D NOCS.
6 to 11,) 28, {29 42 throu h |
GEPVLVSG@GSFEVKKRLERI— T§§AtGLRMLV?PKLVL1§RATA
GETY BLRDFGVFESRVRKASV-GKS INTGEVVSIPSHCY
GNOVKIKGLGTFKVQAVKPR-ESVIVNEGER VLIEGHDK ISFTPDT
DKLYKVKELETFKVQAVKPR-ES § NEGERVLIEGHEK SETPDA
GEGNFE GKEIDIPASKVPRFEAGK
VGFGTFK QTGKEIKIARANVPAFVSG
. TGFENFE QTGKEIDIPASEVPAFRAG
GFGNFEVRERAARK-GRNPQTGAEIKIARSKVPRFKAGK
L TEFGNFEVRERAARK -GRINPQTIGARIEIARSKVPAFKAGK
GFGNFEVRERAARK-GRNPQTGEEIEIAASKVPAFKAG
. TGFENFE GAEIEIAASKVPAFEAGRALKDAVK-—————--
. TGFGNFE GKEMTIAASKVPRAFRAGKALKDAVK-——-----
GFONFE QUGKEIKIAASKVPRFRAGRALRKDAVK-——————-
s TGPGNFRE QTGEEIKIKASKVPRAFRAGRALRDAVK-—————--
L IGFGNFE NPQTGOELQIAASKVPAFKPGK
GFGTFKVNERAART-GRNPQTGAEI OIAASKVPAFVSGRALEDAIK-———-—--
IGFGTFKVNHRSART -GRNPOTGERIKIAAANVPAFVAGKALRDATK - ——————-
GFGTFAVKERAART-GRNPQTEKPIKIAAAR TPGFRAGKALRDAVN -———————
Binding Returning
B-1 T B-2 domain Turn strand -3 a-3
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26. An isolated or reconbi nant pol ypeptide conprising SEQID NO 3, 4 or 5,
with the proviso that the polypeptide is none of SEQID NOS. 6 to 11, 28,
29, or 42vohloowigbset00. WO 2011/ 123396PCT/ US2011/ 030212 peT/tAroti1ssd2at ed or
reconmbi nant pol ypeptide conprising SEQ ID NO. 12, 14, 16, 18, 20, 22, 24,
26, 30 or 32, with the proviso that the pol ypeptide is none of SEQ I D NCS.
6 to 11,728 +29—pr 42 through 100. 28. An isol ated or reconbi nant

pol ypeptii de (orrpr sing SEQ ID NO. 13, 15, 17, 19, 21, 23, 25, 27, 31 or 33,
with thg pao ¢9 meubm(pswhyn@pfdsp&twaymr&d@fof%akdacélos 6 to 11, 28,
29, or 42 thi ﬁ’ﬁﬁ 100. 29. An isolated or reconbi nant pol ypepti de of the
group of—a—poetypeptide conprising SEQ ID NO 12 and 13; a pol ypeptidey

conpri sing SEQID NO 14 and 15: a polypeptide conprisin D NO {16 and
17; a pof§péPti de conpri s g BHE Ifzﬁp%é%% ERNT 1O~ IA%B %‘ 5 si ng
SEQ I D N gQomnd 21; _a_polypepthaaeonR §t§g-SF—Q 'Eé@mﬁz&ﬁ@ﬁv%m

pol ypept p.de, ri sing_SEQ | DA ~25ua84 a_pol engo! ‘gﬂ,ﬂ@ PEQ

I D NO. 35 a ggﬁ a pol - Slﬁgg %%Q_I_D__ ﬁ 5 AL

pol ypept| Se hprising SEQ I D NO 34 an E; a pol yp e conprl BEQ

I D NO. 337 and 338; or a pol yppt| de conprising SEQ ID NO 339 and 340

Wi th the proviso that the pol ypeptjde is nonepgf, W ld-type of_any oneppf

| HF al pha, IHF beta or SEQID NO. 6 to 11, 28, 29, or 42 through 100. B0.An
i sol ated or reconbi nant pol ypeptide of the group of: a polypeptide
consisting essentially of SEQ 1D NO 12 and 13; a pol ypeptide consistihg
essentially of SEQID NO 14 and 15; a pol ypeptide consisting essentially
of SEQ ID NO 16 and 17; a pol ypept ﬁg@s&ﬁzg essentially of SEQ ID NO
18 and 19; a pol ypeptide consisting i of SEQ ID NO 20 and 21;
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a pol ypeptide consisting essentially of SEQ ID NO. 23 and 24; a pol ypeptide
consisting essentially of SEQ ID NO 25 and 26; a pol ypeptide consisting
essenti alwg 20f1/138961 D NO. 30 and 31; a pol ypepti de consipstriusgoiessenti al |y
of SEQ ID NO 32 and 33; a polypeptide consisting essentially of SEQ I D NO
34 and 35; a polypeptide consisting essentially of SEQ ID NO. 337 and 338;
or a polypeptide consisting essentially of SEQ ID NO. 339 and 340;

with the proviso that the pol ypeptide is none of wild-type of any one of

| HF al pha, IHF beta or SEQID NO 6 to 11, 28, 29, or 42 through 100. 31.
A fragnent or an equivalent of the isolated or reconbi nant pol ypepti de of
any one of glainms 24 to 30. 32. An isolated or reconbi nant pol ypeptide

conprising$two aor more of the isol or_reconbiinant pol ypeptides of any
one of cl 2 R L TG ORE K A SR AR R 57 Ak SR O e LTORTRLCI ot | Ue
| ORITrAR RO kA RRY- G RIS K Ar A Rv S S Dl ko eRPLenent . - 34.

A vect or c.§ Y SN - ehplemen . 34
35, An | ol g POTRERTR

pol ypepti dg of any;one )#3ggﬁlﬁé 21 201 atall “or I Econbi nant

A i m 3 Phe fvect g B¢ i . '36. An isolated
senti ng celd cULiiSi N the i Aiged orgreconpifpant pol ypeptide
of any one;o? cla?nsﬁ24 to 35} whe?é?n tﬁg}péfypep ide is present on the
surface of ghe cell. 37. The_isolajgg antigen presenting cell of claim 36,
wherein the antigen presenting cell”I's a dendritic cell. 38. An antibody
or antigen binding fragnent that specifically recognizes or binds the
i sol ated or reconbi nant [ laims 24 to 32, or an
i sol ated or reconbi nant Mﬁg gﬂ‘?e (Zﬂi@g"ﬁbl(éqjd anti body or antigen
bi nding fragment. 39. The anti body of claim 34, wherein the antibody is
sel ected fromthe group of a polyclonal antibody, a nonoclonal antibody, a
humani zed anti body, a hunman anti body, an

o
DS
R

J

ant
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anti body derivative, a veneered anti body, a di abody, an anti body
derivative, a reconbi nant human anti body, a chineric antibody, or an

ant i body woagnens3vc40. The anti body of claim 39, wherei npcinasantiiobzay is a
nonocl onal anti body. 41. A hybridoma cell line that produces the antibody of
claim40. 42. A conposition conprising a carrier and one or nore of: (a) an
| sol at ed—oet+—teeoerbi nant pol ypepti de of any one of clains 24 to 32; (b) an

i sol ated or rfecanbi nant pol ynucl eotide of claim33; (c) a vector of claim

34; (d) jasAd s;@@%@e@mﬁﬁm477qboafeépeeﬂeelpfmgwBﬁap%@aﬂaﬁceﬂ or (e) an

ant i body; of & clainms 38 to . 43.The conposition of claim 42,
further buuplloln one or nore of an adjuvant an antigenic peptide oregan
antim craqbial . 44 The conposi t] %& gD or 43 # | &r is
selected%P grcuﬁf?ﬂr_é_ ftnﬁ %ﬁ%%ﬂx %%5_5ﬁég éﬂﬁéL Eg@ & éYlﬂ e
carrier, 6WPd phase Car et Aégiﬁéﬁ CRELCAl T YRR a
| i posone, "h BiPBel | e, a1 mprafiE TRLIRGIRANREVSas e 5 Kéw?éag i E%?@ﬁeuu
or a nedﬁ@aﬁupnp|ant ———————— K TELIEK JAAGAGLS—————— KADSKEAIDAMTAAIKEALVA

Td HU = ———————- MKQKRSKIDIIDSVYRNNPQYQLEQINAIANLFLDELSVLLQQG

Pg Hup-1 = —=—=—-——-] MR TOFTARVABRRNLT-————- RADAQRAVNAFAEV VIEQMNA

Hp Hup ~ —=——————- MMRAEFIDLVKEAGKYNS----- ERFAEEAISAFTLAVETALSK

Pm HupA ~  ———————- MTRADIINE TIATSITGIA-————- KKDVSAVVESFMETIKDSLLE

Pi Hup-2 = -———————- MTRADIINE TASSITGIS-————-- KKDVSAVYESFMDAIKDSLLE

Pg Hup-2 = —-=—=———-- MTRADVUYNA IBKSITGID--———- KHTTLRVYESFMDTIKDSHSE

Mt HU  ———————- MR ARLI VL TQRLGSD-————— REQATARVENVVITIVRAVHK

Ms Hup ~ =  —-=——————- AELIDVLTTRMGTD--—---- REQATAAVENVVDTIVRAVHK

Ec HimD = -------- MTESELIERIATJQS-———-- HIPAXTVEDAVKEMLEHMAS TLAG

Salm HimD =  -------- MTRSELIBRLATQQS————— HIPARAVEDAVKEMLEHMAS THA(

Ve HipB = ------—- MTRSELIBRLCAEQT-—---— HLBARETIEDAVKN ILEHMAS TLEA

Pa HimD = ------—- MTKSELIBRIVTHOG----- QLBARDVELATK TMLEQMSCALAT

Hi HimD ~  ———————- MTRSELMEKLSARQP----— TLPAKEIENMVKG ILEFISQSLEN

Aa IHFB ~  -———————- MTRSELIBLIVQORNS-——-— NIPVEHVEEAVKA ILEQMSYVLEH

Ng IHFf ~  -————————— —-——-MVRIAEVFAAKNGTHLLAKDVE Y SYKVLVOTMIR SLAR

Nm HimD ~  ———————- MTESELMVRILAEVIFAAKNGTHLLAKBVEY SVKVLVITMTRSLAR

Bc IHFB ~  -—-——————- MTKSELVAQLASRFP-——-- QLVLEDADFAVKTMLDAMSDALAK

Bp IHFB ~  -———————- MTRSELVAQLASRFP-——-— QLVLEDADFAVKTML DAMSDALISK

Bpert IhfB - MRS ELIAALAARYP————— QLAARDTDYAVKTMLDAMTQALAS

Bb_ Hbb MSFSRRPKVIESDIVDQISLNIKNNNL-KLEXKY IRLV IDAFFEE LK SNIC S

a-1 Turn a-2 T
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45. The conposition of any one of clains 42 to 44, formulated for
admnistration to a human patient or a non-human ani mal. 46. The conposition
of any omnwoabici2asos 42 to 44, fornul ated for adm ni str @&Cirars2dy/0802¢2 or nor e
met hod conprising topically, transdermally, transcutaneously, sublingually,
rectally, vaginally, ocularly, subcutaneous, intranuscularly,
intraperitoneally, urethrally, intranasally, by inhalation or orally.

47. The conposition of any one of clains 42 to 46, fornulated for a

pedi atric patient. 48. A kit conprising any one or nore agent of the group
(a) an isolated or reconbi nant pol ypeptide of any one of clainms 24 to 32;
(b) an Zfolated or reconbi nant polynucleotide of claim33; (c) a vector of

cl ai m 34 i 35 to 37; WO
2011/ 123%%%%% ' éﬁ’%&%@%‘g é"’%ﬁﬁ v mg% :f‘j claims 38 to 40;
D ] - RIEEES VS VKAKAT FK?wK Y

e IR KEKIKIAAKRVAKFREAG
GDEVOLVGEFGTYSVWTERPAHE - GIEIiEKQKIQEAAKKV FEPG N
HEEAVLTADRCK FKPGKE&KWALiKIDTQELIES
GER TAL TERGETFSHNSERAARK - GI&E KKSISIBARK FEPESTLELK—A4—-——————~—
GESVELIEFGKFETAEQKGKE—G1MEGSDKTYKTEDKRV FRFERTLEQKVEEGK————-

R NTTITIPAHDFRSFEPAR
GFGSFIVKHRAEKTAxF NTTITIPAHDFBSFEPAR
LR@FGSFIVKERAEKT—**jgzl QTTIIIPKRN IBAFRPSKRIFMSQMKQD——————
SDSYVTIITEFGVEFEDRERRAAR-VARNPRTGET VK VKPTSYPFAFRFGAQFKAVVISGAQRLPAEGPH 114 a4
GESVTIT@FGVFEQRREAAR—VAX&EEEGETVKVKPTSVFAFRFGAQFKAVISGAQKLPADGP+108aa
GER TR IRGFGSF S EY RA PRT-CRN PG DK VELEGKYVPHFEPGRELRDRANTIYG————-

GERITEIRGFGSFSILAYRAPRT-GRNFP
GERIBIRGFGSFSILHYREPRV-
GORIBIRGFGSEFSILHYRAPRV-GRNPYTGES VRLDGKFVEHEFRPGK Y

GDRVEVRGFGSFSILHHRQPRL-GR DSVNLSAKSYPYFEAGKELKARVIDVQA-————
GERIBRVRGPESFSILHCROPRI -GRNPYTGEQ VK LDAKCVEY FRAGKELRERVIDVY AA - ———
GORIBIRGFGESFOLNHRPARI -GRY 3GERVEVPEKHVjH?K?GKELRERVDLALKENAN

GOKVELEGKYVPHFRPGRELRDRANTIYG-——--
REOKVEBLEGRYVPHFEPGE VR

GQRIEIR@FGSFELNHRPARI—GR*”QYHERVEVPEKHV HFRPGKELRERVIDLALKENAN
GHRIEIR&FGSFGLNRRPARV—GR@?@SGEKVQV?EKFVPHFK?GKE&RERVDGRAGEPLKADDPDDDR
EHRIEIRGFGSFGLNREPARV—GR&@ESGEKVQVPEKHV?HFK?GKELRERVDGRAGEPLKNDEPEDAQ

GORIEIRGFGSFSILSORSPRI -GRNPLISGEQ VL VPGKQVPHFRPERELREWVIDLVGNDQGDDSH 1 8aa)

NNV IHFRSFGTFEVRKRKGRLNARNPQTGEY VK VLDHHVAY FRPERDLR ERVING IKG-——-
Binding Returning

B-1 T P-2 domain  Turn strand -3 a-3
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(Ot he conposition of claim42; (g) an isolated or reconbi nant
integration host factor (IHF) polypeptide or a fragnent or an equival ent of
each therwof2p11/123396¢ (h) an isolated or reconbi nant hi stromarsketi@3q@upt ei n
fromE.coli strain U393 (HU) pol ypeptide or a fragnent or an equival ent of
each thereof; (1) an isolated or reconbi nant protein polypeptide
identified in Table 8, Table 9A, Table 9B, Table 10 a DNA bi ndi ng peptide
identified in Figure 6, or a fragnent or an equival ent of each thereof;

(j) an isolated or reconbi nant pol ypeptide of SEQ ID NO. 1 through 340, or
a fragnent or an equival ent of each thereof; (k) an isolated or
reconbi nant C-term nal pol ypeptide of SEQ ID NO 6 through 11, 28, 29, 42

t hrough 100, Table 8 or those C-term nal pol ypeptides identified in Table
10 or a fragment or an e®fifi PANENtC!AES sashveihids el of ©apurpol ypepti de t hat
conpetes with an integration host factor on binding .to a mcrobial DNA

(m a four-way junction pofJRUCFEOT ¢&® résendl Fhg a o fi'day junction, a 3
way junction pol ynucl eotide resenbling a replication fork, a polynucl eoti de
that has inherent flexibility-er :hentsopol yrveteatd-darore (n) an

i sol ated or reconbi nant pol ynucl eoti de encodi ng any of (g) through (1);
(o) an antibody or antigen Bi‘n#fi"ig fragnment™fHat*spBERET cal |y recogni zes or
bi nds any one of (g) through=z{lyimor an equirtalent-corEgly agnent thereof;
(P)an isol ated or reconbi nanﬁtf§i@j§ynucl eot | dE*EHEHAFHEIhe ant i body or

ti bi ndi f t of fol*and DIRDKRORE ~GE
antigen bindirng rragment o hGQimAan ELRDKSSRE ~GRNELATG
Az IdFalpha BLRDKASRD~GRNEETG

Mc HimA ELKDKKPRP-GRNFETG

Mg IHFalpha GLRDKPORP -GRNEETE

Nm Hima QLRDEPORF~GHNEEgHE

Bc IHFA QLRDKFQRP-GRNRY

Bp IHFA QILRDKPORE~GRNENTG

Boert Ihfh QVRDKP PR P-GRinelda

P HimA EVRERLERY-MVNEsfe

Pi Himh BvRKRLER ] -Mifeafde

Te Dbp 1 ESRVRXASV-ax5 (e

Pm Hup svoavirr-£5vivMde

Pi hypo xvorvAPR-2SViNvV e

Sa HU EVRERAARK-GREPQTG

Ec hupa KVNHRAERT~GRINPOHG

Sa Hup RVRERRARK-GRNPQTE

Ss Hu EVRERAARK -GRNPQTE

B EVRERBARK-GRNPQTG

ilpA EVRERAARK-GRNPOTE

54

EVRERAARK-GRNFPQT]
EVRERAERE~GRNPQT]
EVRERAARK-GRWNPQT
EVRERAARK-GRNFQT]

-
S

S

[

G

@

SX

S

-

om

G G @
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(g)a small nol ecule that conpetes with the binding of a DNABII protein or
pol ypeptide to a mcrobial DNA, and instructions for use. 49. The kit of

cl ai m 48,wbuntines3seonpri si ng one or nore of an adj uvant pcanusaontiiogem? c

pepti de, a DNase, an antibody, or an antimcrobial. WO

2011/ 123396PCT/ US2011/ 030212 50. The kit of claim48 or 49, further
conprising a carrier selected fromthe group of wherein the carrier is
selected fromthe group of a liquid carrier, a pharnaceutically acceptable
carrier, a solid phase carrier, a pharnaceutically acceptable polyner, a

| i posome, a mcelle, an inplant, a stent, a paste, a gel, a dental inplant,
or a nedical inplant. 51. A nethod of identifying an agent that nodul ates
the binding of a DNABII protein or polypeptide to a mcrobial DNA in a
sanpl e containing the same, conprising contacting a candi date agent with
the sanpl e, and assaying for the binding of the protein or polypeptide to
the DNA. 52. The nethod of claimb51l, wherein the agent nodul ates the

bi ndi ng by inhibiting, preventing or titrating the binding of the DNABII
protein or polypeptide skt ResmbcrobbgbcaNAL orddor adds8aref an agent of the
group of: (a) an isolated or reconbi nant polypeptlde of any one of clains
24 to 32; (b) an isolated omrnaeonblnant pakytruci-eafrde: of claim33; (c) a
vector of claim 34; Hi_Hupa EVNERAART-GRNFQTG

KVNHRSART-GRNFQTG
AVSARAART-GRNPHTG
AVKERAART -GRINPQTE=

SVRIRAART-GF
ATTERPAHE-GINPRS

Table 9B (continued)
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(d) an isolated host cell of any one of clains 35 to 37; (e) an anti body of
any one of clainms 38 to 40; (Othe conposition of claim42; (g) an

i sol at ed wo 208¢cieBddsnant i ntegration host factor (1HF) pecypspiiidszer a
fragment or an equival ent of each thereof; (h) an isolated or
reconbi nant histone-like protein fromE. coli strain W3 (HU) pol ypeptide or
a fragnent or an equival ent of each thereof; (i) an isolated or
reconbi nant protein polypeptide identified in Table 8, Table 9A, Table 9B,
Tabl e 10, a DNA binding peptide identified in Figure 6, or a fragnent or an
equi val ent of each thereof; (i)an isolated or reconbi nant pol ypeptide of
SEQ ID NO. 1 through 340 or a fragnent or an equival ent of each thereof;
WO 2011/ 123396PCT/ US2011/ 030212 (k)an isol ated or reconbi nant C-term nal

pol ypeptide of SEQ ID NO 6 through 11, 28, 29, 42 through 100, Table 8 or

those C-term nal pol ypept ed |n '[abl or a fragment or an
equi val ent of each ther eo%gggf’f‘gsg%[y EPETEEY RE "@8%‘6‘%& with an

i ntegration host factor orrchisathongect bivast al 16 aa peptide mobif
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N HimD
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Bpert IhfR SLSORSTPRI ~GRNPIES
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Table 9B (continued)
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59. The nethod of claimb58, wherein the nonoclonal antibody or fragnent
thereof is pegylated. 60. The nethod of claim58, wherein the nonocl onal
ant i body wo 2hrizaggmat t hereof is conjugated to serum protPernsS201¥B30212

2011/ 123396PCT/ US2011/ 030212 61. The nethod of claim 60, wherein the serum
protein is human serum al bum n. 62. The nethod of claim55, wherein the
nonocl onal anti body or fragnent thereof is conjugated to a diagnostic
agent. 63. The nethod of claim62, wherein the diagnostic agent is
selected fromthe group consisting of an enzyne, a prosthetic group
conplex, a fluorescent material, a |lum nescent material, a biolumnescent
material, a radioactive material, a positron emtting netal and a

nonr adi oacti ve paramagnetic netal n. 64. The nmethod of claim63, wherein
the enzyne is &ekeqﬁed:&monm&he comsi sting of horseradi sh peroxidase,
al kal i ne phosp@@@gﬁgméb nd acetyl cholinesterase. 65. The
met hod of clalﬁaﬁg, ke group conplex is selected from
t he group consisst Bn and avidin/biotin. 66. The

met hod of cl ai % t material is selected fromthe
group consi sti cein, fluorescein isothiocyanate,
rhodam ne, dic ei n, dansyl chloride and
phycoerythrin. wherein the | um nescent
material is |um ai m 63, wherein the

bi ol um nescent nmater m t he group consisting of

| uci ferase, luciferi The net hod of claim63, wherein

t he radi oactive mate omthe group consisting of 1251
1311, Indium 111, Lu -212, Bisnmuth-213, Astatine-211,
Copper - 62, Copper - 64 m 90, |odine-125, |odine-131,
Phosphorus-32, Phosp 47m Silver-111, Gllium 67,
Praseodym gm 142; 2Sa @}ﬂal Dyspr osi um 166, Fblnlun}166
Rheni um 188, Rﬁéﬂmdhggg 1@ad- 212, Radi um 223, Acti ni um 225,

| ron- 59, Ien@gg§£§5> mEdgm 89, Ml ybdenum 99, Rhodi um 105,
Pal | adi umg09, EHE&ﬁ@@%? ohBthE @m 149, Erbi um 169, Iridi um 194,
Gol d- 198, ol d<19¢ " <EH
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TABLE 10 (CO

TEKPGQ
TEKAGQ
SFTPDT
SFTPDA
HFKPGK
HFKPGK
HFKPGK
HFKPGK
YFKAGK
YFKAGK
HFKPGK
HFKPGK
HFKPGK
HFKPGK
HFKAGK
YFKPGK
YFRPGK
RFKPGK

Prevotella melaninogenica ATCC 25845 Hup

Prevotella intermedia 17 hypothetical
IHFB

(Oklahoma)

influenza KW20 Rd HimA
Aggregatibacter actinomycetemcomitans D11S-1 HimA VFKPGQ

Moraxella catarrhalis RH4 HimA

coli K12-MG1655 HimD
Salmonella enteric serovar typhi CT18 bHimD

. cholera E1 Tor N1696 HipB

v
P,
H

Treponema palladium Nichols DNA binding protein IT VFRPSK
aeruginosa HimD

Aggregatibacter actinomycetemcomitans D11S-1 TIHFB

N. gonorrhoeae FA1090
Burkholderia cenocepacia HI2424 THFB

Burkholderia pseudomallei 668 IHFB

Bordetella pertusis Tohama 1 IhfB

Moraxella catarrhalis RH4 HimD
Treponema denticola ATCC 35405 HU

. iInfluenza KW20 Rd HimD
N. meningitides MC58 HimD
B. burgdorferi B3l Hbb

H.
E.
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70. The nethod of claimb55, wherein the nonocl onal antibody or fragnent
thereof is conjugated to a therapeutic agent. 71. The nmethod of claim 70,
wher ei n twe 2bhenapeuti ¢ agent is an antimcrobial. 72. pChasemtiiosazinf claim
70, wherein the therapeutic agent is selected fromthe group consisting of
ri bonu ase (RNase), DNase |, an antisense nucleic acid, an inhibitory RNA
nnlecuﬁ@>aéﬁ HmsHd tlnulatory nucl eic acid, an aptamer, a ribozyme, a

tripl eXl.for%ﬁﬁ:tHHéﬂt%f:Hﬂhﬂmﬁx&lﬂ F%gedrnaﬂaugglt&%lﬁ&ﬁg@ﬂwmﬁﬁ olMpeptiet hod of
cl ai m 55, wherein the nonoclonal antibody or fragnent thereof i's conjugated

or f used prgeiatto Bé@@@btﬁh@%cﬁommﬁt—ﬂg OfoumituilgﬁhalD BHqll ypeptideor pragimest hod of

o 1 15 pOSEE B0 60s LEAEDL BB S5k ko T RER, AL o0

nmonocl cm@dm@afthbmABH pro@fna@polyipepti&of. the MicroBiREDRAL | body of cl ai m 75,
wherei n the nonocl onal anti body or fragnent thereof is a human anti body, a

humani zed ang b, foﬁmhﬁﬁ@ﬂ[@'pﬂ?«@ﬁu@éﬂ heding dovedh H’ﬁéﬂo&aﬁl%ﬁﬁﬁddbm@sﬁ%neer ed

anti body, a nodified anti body an anti body derivative. . The anti body
of cl aiaentpetingwhe bedfdmt wigh amtnteti&utylgu agemomefqbednfbbltmg,rmevamng @eb@ﬁkmg acid
nutathr gkthhaT% E and/or VL CDR 1, CDR 2 and/or CDR 3 regions. 78.
The antibody © OFCera gn wherein the antlbody is nodified by altering the

nunber of cystei esi.dues o con erv tive.amno acid.nutations in the
Fo hinge. r esethobSTeHHE AT oby SRR OtRI7S < RHAFR P monocl onal

anti bod or fra ment thereof is chemcally nodified, 80. The antibody of
cl ai m 79, dt‘ﬁé“h‘r%’ﬁ‘ﬁéﬂ?fﬁ‘éﬂn“a&@rB’E?a]ymérdofvflédf%@fn MHeRBIEL | s pegyl at ed.

comprising admlmstermg to the subject an effective amount of an interfering agent, thereby

inhibiting, preventing or breaking down the microbial biofilm.

5. A method for inhibiting, preventing or treating a microbial infection that produces a
biofilm in a subject, comprising administering to the subject an effective amount of an
interfering agent, thereby inhibiting, preventing or treating a microbial infection that

produces the biofilm in the subject.

6. The method of any one of claims 1 to 5, wherein the interfering agent is of the group

of:

(a) an isolated or recombinant integration host factor (IHF) polypeptide or a

fragment or an equivalent of each thereof;

(b) an isolated or recombinant histone-like protein from E.coli strain U93 (HU)

polypeptide or a fragment or an equivalent of each thereof;

(c) an isolated or recombinant protein or polypeptide identified in Table 8§, Table
9A, 9B, Table 10 or a DNA binding peptide identified in Figure 6, or a fragment or an

equivalent of each thereof;

(d) an isolated or recombinant polypeptide of SEQ ID NO. 1 through 340, or a

fragment or an equivalent of each thereof;

(e) an isolated or recombinant C-terminal polypeptide of SEQ ID NO. 6 through
11, 28, 29, 42 through 100, Table 8 or those C-terminal polypeptides identified in Table 10 or

a fragment or an equivalent of each thereof;
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81. The anti body of claim 79, wherein the nonoclonal antibody or fragnent
thereof is conjugated to serumprotein. 82. The antibody of claim 81,
wherei n tWwe 28ev2ea9pr ot ei n i s human serum al bum n. 83. TPhe/usndiiiosaty2 of
claim 76, wherein the nonoclonal antibody or fragnent thereof is conjugated
to a diagnostic agent. .84. The antiho of claim@83, wherein th

di agnosti ¢ a@ent wlwpeg? %fdpqqmﬂe@ﬁge%aﬁn%ﬁw% ﬁlhalt%ﬁrawn@%@ﬁ@,r a
prosthqﬁﬁ&n@hggpaﬁgapﬁﬁyD}@&fIuorescent material, a lum nescent material, a
bi ol um nescent nmaterial, a radioactive material, a positron emtting netal

and a nonr ady,pacty g, RAL AIRABEpbSniL AldclOmbii aﬁ&ﬁgﬁaué@% Y, 9ty oGl ai m 84,

wherein the Zyne 1s s € group consi st or seradi sh
per oxi das@ionglokalutlieetixhesgiis ingsercplietian gakac palshatdseidanicht has inherent
acetylgﬂgh&gest rase. 2811/123396PCT/U82011/030212 86. The anti body of
cl ai m SEXIRHYEDPAN ALY ICEefEt i ¢ group conplex is sel ected fromthe group
consisting of streptavidin/biotin and avidin/biotin. 87. The antibody of
cl ai m 84, wHB} ei rntifplated gpresewbipanipalepickgotife crcodimgtany ope ghfa) HEowglbdp

consi st j - Of ' i .0 ' te,
Fhodani G sy B sk B AR oL REERES Sho Th IR SEEE AR cBRhihE5ean
phycoertiérbof, or a p8§nuclémidaniidt hbiydiads wldar striBdent whetivdm tb ke paynuckedént
material is. |umnaol. 8?. The anti body of claim 84, wherein the

bi ol umiFEYBEACHER EY GORIPI¢8CYe| ect ed from the group consisting of

| uci ferase, luciferin and aequorin. 90. The antibody of claim 84, wherein
t he radi oactive rgtadfibedy erongigpebindmefiragmenhibatppstifcelbnhgicagnisgg osbings 51

1311, Indi etd . Bi - ' o tine- 211,
Copper - 55 s ol uFud o HoR T i on b MM a r pAlik Rt
PhosphdragsscdPtheRogisphor us- 33, Scandi um 47, Silver-111, Gallium 67,
Praseodym um 142, Samarium 153, Terbi um 161, Dysprosium 166, Hol m um 166,

Rheni um 186, (j)Rheninyga188 or RREMbiAANT UeRRdd@dibodadh Mrtdddy ofGitigehum 225,
Iron-59, Selenium 75, Arsenic-77, Strontium 89, Ml ybdenum 99, Rhodi um 105,

Pal | aditirding Gagpenid 6d prits aemalsmMepk @fret hi um 149, Erbi um 169, 1ridi um 194,
CGol d- 198, CGol d-199 and Lead-211. 91. The antibody of claim76, wherein the
monocl onal dki i badymadrmbleagmtirt competenivith sheclonding af e @NABH prétemapeut i ¢

agent . polypeptide to a microbial DNA.

7. The method of any one of claims 1 to 6, wherein the interfering agent is an isolated or

recombinant DNABII polypeptide or a fragment or an equivalent of each thereof.

8. The method of claim 7, wherein the DNABII polypeptide is an IHF polypeptide or a
fragment thereof, a C-terminal fragment of an IHF polypeptide of an equivalent of each

thereof.,

9. The method of claim 7, wherein the DNABII polypeptide is an HU polypeptide or a

fragment thereof, a C-terminal fragment of HU polypeptide, or an equivalent of each thereof.

10.  The method of any one of claims 4 to 9, further comprising administering to the
subject an effective amount of one or more of an antimicrobial, a DNase, an antibody, an

antigenic peptide or an adjuvant.

11.  The method of any one of claims 4 to 10, wherein the subject is a non-human animal

or a human patient.

12. The method of any one of claims 1 to 11, wherein the microbial DNA is from a

microorganism identified in Table 8.
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92. The antibody of claim91, wherein the therapeutic agent is an
antimcrobial. 93. The antibody of claim9l, wherein the therapeutic agent
i s sel ectwd 2brionB3i9he group consi sting of ribonucl ease ( RNaABWp110diRsE |, an
antisense nucleic acid, an inhibitory RNA nol ecul e, an i mmunostinul atory

nucl ei c_acid, an aper, a ribozyne, triplex form ng ol ecyle and an

ext er nal> gui 0¥ %@E@%ﬁ@%.y ong pf C%HEX am @MWSF tha ageps 15 gImigHErred By ehe

monocl %&ho@%d@‘?&'ﬁ( f_?)gicfaflé‘,gf‘é%@cﬁerﬁllaﬁi}ﬁt&fnsé&arfé@ﬂél%{%%ﬁ&gu%ﬁy,fﬂéétﬁ to at |east

one addi ti onal UI’IC%I nal " nmol ecul e.” 95. The anti body of " claim94, wherein

t he addiaginehmlochilanlyt $ubkatnernls dorhmuicslaalys extrepetitamgallyoaythralys intfihesaklys  of

cl ai m 48,. %%grei n tgg}%anti body is a nonocl onal antibody or fragnent

t her eof® MUY /°P9396PCT/ US2011/ 030212 97. The kit of clai m 96, wherein

t he nonocl ongl anti bo or fragnent thereof .is a human antj body,. a
humani zZ¥d a eﬂsﬁ_b?g £ %’Déf_é&lﬁﬁifﬁ S &R HbotiFreia thans F‘éaé’ﬁfqaﬁéfdl%%“eﬁt Pdneer ed
ant i bodye agenmdidiﬂiﬁgte?éaltihquﬂfnlﬁéticﬁ{'foﬁﬂ{e!ﬂ%ﬁﬁ}{ricd&itfeﬂﬁt' ve. 98. The kit of

claim97, Wherein the antibody is nodified by conservative am no acid

e ki 235 "k Bleihd6r M BRE a it T pdse S0 dorlifin @B il AR, 99

nunber sobjecyiatnecdithere@s i cdugsising adnimanseg wahe vebjeoraneffacive amduat boms drn t he
Fc hinge region. 100. The kit of claim97, wherein the nonoclonal antibody
or fradR¥RrEeHePERr % Pchenical Iy nodified. 101. The kit of clai m 100,

wherein the nonocl onal anti bodg@gr fragnent thereof is pegylated. 102. The
kit of clai fL00,anvifdpted Ar resemhmasicinEaEtionhestdadgr GHF) pelypeniides ¢er eof is

conj Ugaﬁzﬁg%e%?orsﬁlr TRk St Buch thereof;

(b) an isolated or recombinant histone-like protein from E.coli strain U93 (HU)

polypeptide or a fragment or an equivalent of each thereof;

(c) an isolated or recombinant protein polypeptide identified in Table 8, Table 9A,
Table 9B, Table 10 or a DNA binding peptide identified in Figure 6, or a fragment or an

equivalent of each thereof;

(d) an isolated or recombinant polypeptide of SEQ ID NO. 1 through 340, or a

fragment or an equivalent thereof;

(e) an isolated or recombinant C-terminal polypeptide of SEQ ID NO. 6 through
11, 28, 29, 42 through 100, Table 8 or those C-terminal polypeptides identified in Table 10 or

a fragment or an equivalent of each thereof;

) an isolated or recombinant polynucleotide encoding any one of (a) through (¢)
or an isolated or recombinant polynucleotide of SEQ ID NO. 36 or an equivalent of each
thereof, or a polynucleotide that hybridizes under stringent conditions to the polynucleotide,

its equivalent or its complement;

(2) an antibody or antigen binding fragment that specifically recognizes or binds

any one of (a) through (e), or an equivalent or fragment of each thereof;

(h) an isolated or recombinant polynucleotide encoding the antibody or antigen

binding fragment of (g);

(1) an antigen presenting cell pulsed with any one of (a) through (e); and
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103. The kit of claim 102, wherein the serumprotein is human serum

al bumn. 104. The kit of claim 97, wherein the nonocl onal antibody or
fragnent wbenaoR33sgs conjugated to a diagnostic agent. PO%/USTé@/0BO2t12 Of

cl aim 104, wherein the diagnostic agent is selected fromthe group

consi sting of an enzyne, a pr.osthetic group.conplex, a fluorescent
material, a®Puni A0 PfﬁfeélFlfl&F&?Eaﬁf‘&ﬂ“{ﬂiWH]é% A MR RAYRIeOR Fadi oact i ve
nateriq%cmﬁ%%g§§gﬁéyq(gp%&ﬁjH%e, tal and a nonradi oactive paranmagnetic netal
ion. 106. e kit of clal r% 5, wherein the enzyne is selected fromthe
group c@nsi : i

Bet a gartact ot et BEREEL PO e U A Em Rl RERRIR PBh R 1o
wher ei DNAB8Ippaigpdpéatie or gfragipem@nph eyuivslesteheed®ed from t he group consi sting
of streptavidin/biotin and avidin/biotin. 108. The kit of claim 105,

wher ei 7t he THeuRRSE 8Ndlaifal & WiRkein SheSIBNABIELLIYFPMIE ReandIHIURLl gsupsiis bi 019 Of
unbel I'i ferone, fluorescein, fluorescein isothiocyanate, rhodam ne,

di chl orfsrgnicat theyaokm Gréerpiing fgrentof aadRd\nolwePBds efeanceayivakane 8eaghhr i n.

109. Thﬁﬁeljéé) of claim 105, wherein the |um nescent material is |umnol.
110. The kit of claim 105, wherein the biolumnescent material is selected

fromt gr conpsi st i.n l.uci.f er , ci.feri.n and uorin.. 111. The

e of 5 o miTRsBeRGhah A P itin B RoB B SRR RInBPdERRRP e e

group oedpsicat ihdebobfa A2&minal Ihtmehnéli blbeptidd, 6 anldgulvalent B savittherddi2,

Bi smut h- 213, Astatine-211, Copper-62, pper - 64, Copper-67, Yttrium 90,

| odi ne- 1125, 71R4hAR0d 43y JARQTRDONYSS 2218, PhaRe Q%ﬂﬁsiﬁ% adREANSH A 4o

Silver-111, Gallium 67, Praseodym um 142, Samarium 153, Ter bi um 161,

Dy s pr osiubyertlB6:{Taeby erimount 6 ondpiemprem B8 GntiRobiake 188 se Rinemitibod 1 89,

Lead-212.. Radi %\‘Jpgr 223, Acti nitum 225, lron-59, Selenium75, Arsenic-77,

St r ont i UHEEEC PRUIGISHER AHUYH Rhodi um 105, Pal | adi um 109, Praseodyni um 143,

Pronet hj um 149, Erbjiumi69, Iridiu 94 | d-198, (ol d-199 and Lead- 211,

Tro g tirmelhad i OB BT | R Kbk de RF b AgoB T R G

t her eoforia$eRRipgddaiied to a therapeutic agent. 113. The kit of claim 112,

wherein the therapeutic agent is an antimcrobial. 114. The kit of claim

97, wheyein ' t. ' . 4gat ed or

fused T st aaefafet et cleprys 8 ad \A0RRE Inc TkERbr Itofi Bk H
polynucleotide derives from a microorganism identified in Table 8.

22. The method of any one of claims 15 to 21, wherein the agent is administered by a
method comprising topically, transdermally, transcutaneously, sublingually, rectally,
vaginally, ocularly, subcutaneous, intramuscularly, intraperitoneally, urethrally, intranasally,

by inhalation or orally.

23.  The method of any one of claims 15 to 22, wherein the subject is a pediatric patient

and the agent is administered in a formulation for the pediatric patient.

24.  Anisolated or recombinant polypeptide consisting essentially of an amino acid
sequence selected from SEQ ID NO. 1to 5 or 12 to 27, 30 to 35, 101-340 or a DNA binding

peptide identified in Figure 6 or a fragment or an equivalent of each thereof.

25.  Anisolated or recombinant polypeptide comprising SEQ ID NO. 1 or 2, with the
proviso that the polypeptide is none of SEQ ID NOS. 6 to 11, 28, 29, or 42 through 100.

26. An isolated or recombinant polypeptide comprising SEQ ID NO. 3, 4 or 5, with the
proviso that the polypeptide is none of SEQ ID NOS. 6 to 11, 28, 29, or 42 through 100.
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115. The kit of claim 114, wherein the additional functional nolecule is a
second antibody. 116. The use of claim53 to vaccinate a subject in need

t her eof , wbenainsidhe anti body i s a nonocl onal anti body ecTfusagmesi2iz her eof .
117. The use of claim 116, wherein the nonoclonal antibody or fragnent

t hereof s a hunpn anti body, a humanized antib a_ rec | nan nti body,
a chi mer’i c a?ﬂ}sgg&gﬂ,orae %arnéaola(ﬁm%é&ym%wﬁﬁ%% %N&tlggﬁ%ﬁgoi&?ﬂ, _
anti bodyy detievad bV, withl®e %Imsowﬁa tﬁ%@éﬁﬁm\% I nonthgseig ket hedy is

nodi fied by conservative amno acid ons within the VH and/or VL CDR
1, CDR2Z8, ahdfrde tigbRelB10@&gi ons. 119. The use of claim 117, wherein the
anti body is nodified by altering the nunber of cysteine residues or by
conser \2&t i veAmisblatedaeirecomti@dnt polypeptidelvenipeising ISG€) MG 3, 15,20, 190Ré, use of

claim 117 erei n_the nmpnocl onal apti body or .frag t hereof is

chan cal} 95,%@ PBas Wi P‘i‘PYéS‘Ug%t s P@Vﬁ%%dfmowﬁgé%@ NZ)S{Tﬁﬁ%cl,llonal

anti body 66 drlsaqpB0LL ifiereof is pegylated. 122. The use of claim 120,
wher ei n t he nonocl oRal antibody or fragment thereof is conjugated to serum

pr ot ei 123, .. : S ¥-1 gl N erum protein is human
serun1ag%unfﬁ?£55f@§$f(%Eﬁ#@tﬁgégéﬂggg%f%EBE%@@?EISA/EP 124 The use of
claim 117, wherein .the nonocl I i bod ~ fragnent thereof is

conj ugat ed t%P%?E&PBS%SEP?%“%%SEQFD%@§5£?$ﬁEP%se of claim 124, wherein the
di agnostic agent is. selected t oup consi sting of an enzyne, a
prost hetic jﬂ%ﬁﬁx@BﬂﬁFQQPﬂ%Pg%%@gtggéngiﬁﬁfgiiaI, a lum nescent material, a
bi ol um nescent material, a .radioactive material, a positron emtting netal

and a nonr adi RPARGPYES pAPRIARMRERIDNPal 6 pigh! 7:
a polypeptide comprising SEQ ID NO. 18 and 19;

a polypeptide comprising SEQ ID NO. 20 and 21;

a polypeptide comprising SEQ ID NO. 23 and 24;

a polypeptide comprising SEQ ID NO. 25 and 26;

a polypeptide comprising SEQ ID NO. 30 and 31;

a polypeptide comprising SEQ ID NO. 32 and 33;

a polypeptide comprising SEQ ID NO. 34 and 35;

a polypeptide comprising SEQ ID NO. 337 and 338; or
a polypeptide comprising SEQ ID NO. 339 and 340;

with the proviso that the polypeptide is none of wild-type of any one of IHF alpha,
IHF beta or SEQ ID NO. 6 to 11, 28, 29, or 42 through 100.

30.  Anisolated or recombinant polypeptide of the group of:
a polypeptide consisting essentially of SEQ ID NO. 12 and 13;
a polypeptide consisting essentially of SEQ ID NO. 14 and 15;
a polypeptide consisting essentially of SEQ ID NO. 16 and 17;
a polypeptide consisting essentially of SEQ ID NO. 18 and 19;

a polypeptide consisting essentially of SEQ ID NO. 20 and 21;

145--



126. The use of claim 125, wherein the enzyne is selected fromthe group
consi sting of horseradi sh peroxidase, al kaline phosphatase,

bet a- gal awbasidasm®eand acetyl chol i nesterase. 127. The w®s&/uskoialoaizm 125,
wherein the prosthetic group conplex is selected fromthe group consisting
of streptavidin/biagtin and avidin/piotjin. _128. Th se of claim125,

wher ei n the‘?Wﬁﬂ?@gé%ﬁﬂwﬁﬁP%F?ﬁP“?g”géﬁg%H%N>'@éﬁpgﬁ > group consi sting of
unbel | i ferone, fluorescein, fluorescein isothiocyanate, rhodarnine,

di chl or ot ri @zRAyReRAheorsistiBg exeiinly 1D B @Piadd 2&nd phycoeryt hri n.

129. The use of claim 125, wherein the |um nescent material is lumna 130.
The use of ol pulyneptids consistiog assehigallyl 1R H28Eb 30 and3érial is sel ected from
the group consisting of luciferase, luciferin and aequorin. 131. The use
of cl ai m 125 poiyepaiacedseting dssosical iywvet SHQ B N&). 32sind@Bect ed from t he group
consi sting of 1251, 1311, Indium 111, Lutetium 171, Bi sanutb-212,

Bi smut h- 213,a peymiptidecdibktinGoppetial bl SBIpHR NGB A4 agapper - 67, Yttrium 90,

| odi ne-125, | odine-131, Phosphorus-32, Phosphorus-33, Scandi unm 47,
Silver-111, Y pepii®donsRiias eantMINBr ALY IIPARIBBuAhd 338; ofer bi um 161,
Dysprosi um 166, Hol m um 166, Rheni nm 186, Rheni um 188, Rheni um 189,

Lead- 212, Ragdi kNl heni 5, Arsenic-77,
Strontiun}83&kﬁﬁ¥%§%%ﬁﬁﬁﬁgggE%%%%?%ﬁ%?%%%ﬁ%SV?gg?Ehgggg, Praseodym um 143,

Promet hi um r bi ol 4 -19 ad- 211.
L M
t her eof[HFsbetoty SERQIBAND.® @ tihes dPeui 4Tthagesht 00131 The use of claim 132,

wherein the therapeutic agent is an antimcrobial. 134. The use of claim
132, war ei mA flagmbheirapeybivelcageMhe isdlasel cﬁ%whﬁiﬁmpblfypz}grd@tw afPbsd 8t i ng _of
ri bonucl ease (RNase), DNase |, an antisense nucleic acid, an inhibitory RNA
nol ecul@imgA4itprdfinost i nul atory nucleic acid, an aptarner, a ribozynme, a
triplex form ng nol ecul e and an external guide sequence. -156-- 135. The
use of ¥ ai miplataghereomtihmt polypeptuleabmpnting ey oomofe algthre rsolatdveereof i s

conjugated .or fused to. at .|l east .addi,ti gnal functional nolecule. 136.
The usée%¥n%?§FﬁP$@§@“§ﬂ8f%?%WFH§Q§HQ§??6 §~ functional nolecule is a

second gnti body. : : : : :
3%. An }/solated or recombinant polynucleotide encoding the polypeptide of any of claims

24 to 32 or its complement.
34. A vector comprising the isolated or recombinant polynucleotide of claim 33.

35.  Anisolated host cell comprising the isolated or recombinant polypeptide of any one
of claims 24 to 32, the isolated or recombinant polynucleotide of claim 33 or the vector of

claim 34.

36.  Anisolated antigen presenting cell comprising the isolated or recombinant
polypeptide of any one of claims 24 to 32, wherein the polypeptide is present on the surface
of the cell.

37.  The isolated antigen presenting cell of claim 36, wherein the antigen presenting cell is

a dendritic cell.

38.  An antibody or antigen binding fragment that specifically recognizes or binds the
isolated or recombinant polypeptide of any one of claims 24 to 32, or an isolated or

recombinant polynucleotide encoding said antibody or antigen binding fragment.

39.  The antibody of claim 34, wherein the antibody is selected from the group of a

polyclonal antibody, a monoclonal antibody, a humanized antibody, a human antibody, an
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137. The nethod of clains 1-23, clains 51-52 or clainms 54-74, the isolated
or reconbi nant pol ypeptide of clains 24-33, the vector of claim 34, the

i sol at ed wel2b1102336ai ms 35- 37, the anti body of clains 38C4WSer11/030295, t he
hybridoma cell line of claim4l, the conposition of clains 42-47, the kit

of clains, 48-50, or clains 96-115, the use of ¢l ai .53 or claips 116- 136,
wher ei &n&hogquﬁrvat%@ VGFG‘%‘FC? %‘Eé’ﬁg}”r?acﬂﬁb%l %%}Eﬁ)@ay HB Va@aﬁmeg%@g@m

pol ynug] @i sebddiat chii]dinf88dHBASH astitoP$@BicrONdi ti ons to the _
pol ynucl eotide or its conpl enerit, wherein”thé stringent conditions conprise

an i ncufat i o, LARRELAL IS Id Wﬂe?e%g%é%ﬁﬁ%&yg%g%&%g&%@gf%%}r,di zati on

buf fer concentrations fromabBout mani de

concenty.atio from about Q%.to about 25% n sh,.sol uti ons of about 4x

o T oS Ry e ot e AR B RS et 1 91 o agent
t hat inLBitbiég, conpetes or.titrates tnge bi ndi n% ﬁf a DNABI | pol ypeptide or
protei nto & APEPYBTY) COHPRISEAHEATHANG WE OF BIO&YBht s or breaks down a

mcrobial biofilm that inhibits, prevents or breaks down _a biofilmin a
subj ect, or ®hat FisRlped 8 resPROBARSPAYPPHARP Ay GRef 611ES 24 #F €6t i on t hat
produces a biofilmin a subject, conprising positioning a three-di nensional
structure of(bh camdsdaeé ontpepmbmgal prdynugloohdeel dpimedEi onal structure of an
integration host factor (IHF) protein, wherein the three-di nmensional

struct ure of(ct he aitderrpfolaend4i s based on X Y and Z atonic structure

coordi nates determined froma crystalline formof an |IHF and DNA conpl ex,
wher ei n i nt gdpct iaprisdited hestagent awi dife dffetaimkiB5 aé 37;w@ or nore | HF am no
acids selected from T4, K5, A6, E28, (M43, K45, S47, (A8, N51, R55, K57,

R60, R63, NGgé) P6GH,anlib&b; offih§.ond 80claff823910 485 as represented in SEQ I D NO
42, or the equival ent of each, identifies that the agent inhibits, conpetes
or titrgates faolijadiiBe oPElafn BNABHheRAMPPRRT HE 0P k& Of &1 LjiAnd a1 CT Obi al
DNA, inhibits, prevents or breaks down a m crobial biofilny inhibits,

pr eventantigenipperikls odonantamisirgdfial m or inhibits, prevents or treats a

m crobial infection that produces a biofiltn. 139. The nethod of claim
138, whEl ei rMlHerdoarpasitipnof cthint K2 oadenthoneih ithd daeridrid-sdtctédfrea the gropef AFI F
am no acids selected fromT4, K5, A6, E28, 3, K45, $S47, (A8, N51, R55,
K57, REBI! ,lerN%Rﬁarﬁ@S?“qC@@%?CCR?’@Q&F@H}GTRB igrPhessscagacr  haBBRIEEh SEQ
1D NO Aloptstile ?&?nﬁﬂ‘é' IMRLGRHE, 0hicBAS AN inBRRL lafst@s alfagk, 4 DA, A8&RAI ilphinbi TS,
conpetes or titrates the binding of a Bl'l polypeptide or protein to a

m cr obicla mddAcal impliabi.t s, prevents or breaks down a --157-- RECTIFIED SHEET
(RULE 91) ISA/EP mcrobial biofilm inhibits, prevents or breaks down a

bi of i | M5. or Thehiohiplsitiopoérendse arcldimed? $o 44, foandbicd lfor adheoiksiraiont th at
produces a biafilm 11@. The. mit hod of claim 138 or 139, wherein the X, Y
and Z dVEHRPPAEEH L ARB- VBRI A%t les conprise the coordinates as set forth in
Protein Data Bank (PDB) Accession No.: 1IHF. 141. A custom conputing

appar atd¥s cothsraosipRgitionof paaic fsdaims dé éa dbrformulpsddonadatpisiraipnky enge at

| east o] SRR 298 i i I i i

rrenorngﬁndﬁ '% ﬁ%ﬂg)t% ({OglaPsﬂtsmgr%o B@%éssor‘e ﬂﬁ%hg%?%P%%Wd?%@gﬁ%ﬁ%t%ga set
of pr ocegmallyecatudyadlbeutansius liatramosutanigt intrapaitoscediguirethrdiy, irenpratigessor
configure E@Qe.custo conputing apparatus to identify an agent that

i nhi bi t%, MY LEOGY-titrates the binding of a DNABII pol ypeptide or
protein to a mcrobial DNA that inhibits, prevents or breaks down a

i crobil  biBriqomposiat of aki gt af clamede e 46.dpriptlataR SorgdorRadiA G PH It m i n a
subj ect, or that inhibits, prevents or treats a mcrobial infection that
producel. a bA fticompriping agy bjeet moxstagert af thagrospnf i gur ati on conpri ses:
positioning a three-di nensional structure of a candi date agent agai nst a

t hr ee- di nengepnalanssalated or ecofbmanit pul ggppéds ofardyasie of akimos 24 td#2); pr ot ei n,
wherein the three-dinensional structure of the IHF protein is based on X, Y
and Z atom qbpt r ustisleted 00redbmainant sidyictdotiaslof ¢loim 33;crystal line form of an
| HF and DNA conpl ex, wherein interaction of the agent with the IHF at two
or nore | HF @m ng acidsrermigsoted from T4, K5, A6, E28, 43, K45, S47, A8,
N51, R55, K57, R60, R63, N64, P65, K66, R76, T80, R82 or (B85 as represented
in SEQ ID 42, I f i 1fies that the agent

i nhibits, ’(?quﬁ%)et eagqg)orlatgf&%l?%;égl\s{%ﬁg%Iifénodf??;&glaggs g@%BI | pol ypeptide or
protein to a mcrobial DNA inhibits, prevents or breaks down a m crobi al
biofilm inhibits, prevents or breaks down a bibfilm or inhibits, prevents
or treats a mcrobial infection that-Ifeduces a biofilm



142. A nethod of identifying an agent that nodul ates the binding of a

DNABI | protein or polypeptide to a mcrobial DNA in a sanple containing the
same, comupI2wiMg3z®ent acti ng a candi date agent with the eamplise)iiasiassayi ng
for the binding of the protein or polypeptide to the DNA, wherein the agent

modul ates the binding by inhibiting, preventing or titrating the binding of
oo Yigepemael TN

the DNABI | pFbt eidd FEYENEe sobial DNA.  143. A method for

identifying a patient having a mcrobial infection that is likely or is not
likely to bdbkredbeaomposited of¢imickrati on of an interfering agent,
conprising detecting the presence or absence of a DNABII pol ypeptide or
protein in dahpl eniisditad evrccpmmnpnieinisgrationthost-faggr CHRESTYperEde SHEET ( RULE
91) IS%/raEP ngndancorllltv%ilerllli n? atcﬁ?hei nffecti on, wherein the presence of the
DNABI | BBIMAEE Rt THE B IDY St 1R HE&Mt i fies the patient as likely to be
treated by the adm.nistration of the interfering_.agept and .t nce of a
DNABI | pol yPBbt | dB 1R 6t e Ptah Pk ke ol iaH L se NG RAT Dt o be
treat eibog)pe}aﬂ@e m%ﬁ&ﬁ& hoBqRfaléMi@rcadanépi;ng agent. 144, The nethod of
cl ai m 143, wherein the presence of the DNAI3I| pol ypeptide or protein

identifies that t:] ' - il St ' of
the interf er(png %&%@&Ed ?igel(:bll%ﬁiéﬁ?r%@ﬁggl I%)él;%tpgﬁ%mléﬂﬂﬁ&} %?ﬁ?gu} §’C1Foa%ér?)§’i ng
adm ni skabid 918} Tableef(f £ DINA/bindimgureptidd ideieiddnh éliguee bna aafgemertt or 8the pati ent .
146. The nef hod. of . cl ai rp 145, wherein the interfering agent is one or nore
of : cquivaiegy ofgach therealeq or reconbi nant integration host factor (1HF)
pol ypeptide or a fr'gfgment or an, equival ent of each t (b) an

h f;
i sol ated or WecorMiipipied AT scombrnieolyicstids af $E%A%3@J931r ﬁlcr)%ttghaﬁﬁlﬁ, B (HY)
pol yper};dgggenpgr & écfu%'l@l%f&[ch%ﬁbr&ﬁ?i val ent of each thereof;

(k) an isolated or recombinant C-terminal polypeptide of SEQ ID NO. 6 through
11, 28, 29, 42 through 100, Table 8 or those C-terminal polypeptides identified in Table 10 or

a fragment or an equivalent of each thereof;

D a polypeptide that competes with an integration host factor on binding to a

microbial DNA;

(m)  a four-way junction polynucleotide resembling a Holliday junction, a 3 way
junction polynucleotide resembling a replication fork, a polynucleotide that has inherent

flexibility or bent polynucleotide;
(n) an isolated or recombinant polynucleotide encoding any one of (g) through (1);

(0) an antibody or antigen binding fragment that specifically recognizes or binds

any one of (g) through (1), or an equivalent or fragment thereof;

(p) an isolated or recombinant polynucleotide encoding the antibody or antigen

binding fragment of (0); and

(qQ a small molecule that competes with the binding of a DNABII protein or

polypeptide to a microbial DNA, and instructions for use.

49.  The kit of claim 48, further comprising one or more of an adjuvant, an antigenic

peptide, a DNase, an antibody, or an antimicrobial.
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(c) an isolated or reconbinant protein or polypeptide identified in Table
8, Table 9A, Table 9B, Table 10 or a DNA binding peptide identified in

Fi gure 6,wonron/m8agnent or an equi val ent of each thereofPCT/US2011/03(2d) an

i sol ated or reconbi nant pol ypeptide of SEQ ID NO 1 through 340, or an

equi val ent of each. thereof, or a fragnment or an equival ent of each fragnent
t her eof V- Theeklt(%f)ctlaaw 1559143, SHhSF COBRIGTHRG SIS “éF%%JFfHP ﬂls?o%@b%ﬁ? i de of

SEQ 1 D NQreift thd ¥ ddtectPrrodTne g%_uf) IB?9%lqﬁidjlcggier:r@ﬁ%a?m%éﬁ'ﬁcélﬂpse

C-termnal polypeptides identified in Tabl'e or a fragment or an
equi valasntptalfle ematr, alveliépligse carrier, a phfymarepiadajlyeptdptdlopolpoky adipbsoné,de t hat

tes. with  nt i host .fact . bi ndi t i bi al DNA;
commet o Ly A0yt 313100 onL, 2aL0D 00,81 L 1B 4G Rl L2l T
oy L on, e SOL e LS DL 00 8, PRSRL on. OTK Aot oot de

i sol at &g WepfiGCRMhRASHia IO XNH G ls&RpIcd8nBRERIIHR IR isffo doftactity puah (1)
or an ﬁfs&o}ﬁ%{)eld or recorﬁl)i nant pgl y?u?cl goti 0% ofaSEéoﬁ%ﬁﬁdigG a(grulqgan

equi valendidatt agerdwitthibe eohplepandaasgylingniioc thedtindiag bhitht potbiniodipebpeptrttan

stri ngetﬂé D(f\]oAndi tions to the polynucleotide or its conplenent; --159-

52.  The method of claim 51, wherein the agent modulates the binding by inhibiting,
preventing or titrating the binding of the DNABII protein or polypeptide to the microbial
DNA.

53.  Use of an agent of the group of:
(a) an isolated or recombinant polypeptide of any one of claims 24 to 32;
(b) an isolated or recombinant polynucleotide of claim 33;
(c) a vector of claim 34;
(d) an isolated host cell of any one of claims 35 to 37;
(e) an antibody of any one of claims 38 to 40;
(f) the composition of claim 42;

(2) an isolated or recombinant integration host factor (IHF) polypeptide or a

fragment or an equivalent of each thereof;

(h) an isolated or recombinant histone-like protein from E.coli strain U93 (HU)

polypeptide or a fragment or an equivalent of each thereof;

(1) an isolated or recombinant protein polypeptide identified in Table 8, Table 9A,
Table 9B, Table 10, a DNA binding peptide identified in Figure 6, or a fragment or an

equivalent of each thereof;

)] an isolated or recombinant polypeptide of SEQ ID NO. 1 through 340 or a

fragment or an equivalent of each thereof;
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an anti body or antigen binding fragnent that specifically recognizes or
bi nds anywoneitif2339a) through (f), or an equival ent or fPragrseailoBo2each

anti body or antigen binding fragnent thereof; (j) an isolated | ax

reconbi nant pol ynucl eoti de encodi ng . the anti pody. or tigen bindin
fragnent of &) ! prisolated or mmgmgﬂta%terﬁm &8 Y@e%ltf‘f%"f%ﬁ%g? RO\ ipeEhe
bi ndi ng 19@8,@9?&%\%&@?{ QICTHHIER RUKL Rt Bol?péﬂtiﬂé@ilabﬁ’tﬁﬁéawﬁ*-Table 10 or

a fragment or an equivalent of each thereof;

D a polypeptide that competes with an integration host factor on binding to a

microbial DNA;

(m)  afour-way junction polynucleotide resembling a Holliday junction, a 3 way
junction polynucleotide resembling a replication fork, a polynucleotide that has inherent

flexibility or bent polynucleotide;
(n) an isolated or recombinant polynucleotide encoding any one of (g) through (1);

(0) an antibody or antigen binding fragment that specifically recognizes or binds

any one of (g) through (1), or an equivalent or fragment thereof; or

(p) an isolated or recombinant polynucleotide encoding the antibody or antigen

binding fragment of (0); and

(qQ a small molecule that competes with the binding of a DNABII protein or
polypeptide to a microbial DNA.

54.  The method of claims 6 or 15, wherein the antibody is a monoclonal antibody or
fragment thereof.
55.  The method of claim 54, wherein the monoclonal antibody or fragment thereof is a

human antibody, a humanized antibody, a recombinant antibody, a chimeric antibody, a

veneered antibody, a modified antibody or an antibody derivative.

56.  The method of claim 55, wherein the antibody is modified by conservative amino acid

mutations within the VH and/or VL CDR 1, CDR 2 and/or CDR 3 regions.

57.  The method of claim 55, wherein the antibody is modified by altering the number of

cysteine residues or by conservative amino acid mutations in the Fc hinge region.

58.  The method of claim 55, wherein the monoclonal antibody or fragment thereof is

chemically modified.

59.  The method of claim 58, wherein the monoclonal antibody or fragment thereof is
pegylated.
60.  The method of claim 58, wherein the monoclonal antibody or fragment thereof is

conjugated to serum protein.
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61.  The method of claim 60, wherein the serum protein is human serum albumin.

62.  The method of claim 55, wherein the monoclonal antibody or fragment thereof is

conjugated to a diagnostic agent.

63.  The method of claim 62, wherein the diagnostic agent is selected from the group
consisting of an enzyme, a prosthetic group complex, a fluorescent material, a luminescent
material, a bioluminescent material, a radioactive material, a positron emitting metal and a

nonradioactive paramagnetic metal ion.

64.  The method of claim 63, wherein the enzyme is selected from the group consisting of

horseradish peroxidase, alkaline phosphatase, beta-galactosidase and acetylcholinesterase.

65.  The method of claim 63, wherein the prosthetic group complex is selected from the

group consisting of streptavidin/biotin and avidin/biotin.

66.  The method of claim 63, wherein the fluorescent material is selected from the group
consisting of umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine,

dichlorotriazinylamine fluorescein, dansyl chloride and phycoerythrin.
67. The method of claim 63, wherein the luminescent material is luminol.

68. The method of claim 63, wherein the bioluminescent material is selected from the

group consisting of luciferase, luciferin and aequorin.

69. The method of claim 63, wherein the radioactive material is selected from the group
consisting of 1251, 1311, Indium-111, Lutetium-171, Bismuth-212, Bismuth-213, Astatine-211,
Copper-62, Copper-64, Copper-67, Yttrium-90, lodine-125, lodine-131, Phosphorus-32,
Phosphorus-33, Scandium-47, Silver-111, Gallium-67, Praseodymium-142, Samarium-153,
Terbium-161, Dysprosium-166, Holmium-166, Rhenium-186, Rhenium-188, Rhenium-189,
Lead-212, Radium-223, Actinium-225, Iron-59, Selenium-75, Arsenic-77, Strontium-89,
Molybdenum-99, Rhodium-105, Palladium-109, Praseodymium-143, Promethium-149,
Erbium-169, Iridium-194, Gold-198, Gold-199 and Lead-211.

70.  The method of claim 55, wherein the monoclonal antibody or fragment thereof is

conjugated to a therapeutic agent.
71.  The method of claim 70, wherein the therapeutic agent is an antimicrobial.

72.  The method of claim 70, wherein the therapeutic agent is selected from the group

consisting of ribonuclease (RNase), DNase I, an antisense nucleic acid, an inhibitory RNA
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molecule, an immunostimulatory nucleic acid, an aptamer, a ribozyme, a triplex forming
molecule and an external guide sequence.

73.  The method of claim 55, wherein the monoclonal antibody or fragment thereof is

conjugated or fused to at least one additional functional molecule.

74. The method of claim 73, wherein the additional functional molecule is a second
antibody.
75.  The antibody of any one of claims 38-40, wherein the antibody is a monoclonal

antibody or fragment thereof.

76.  The antibody of claim 75, wherein the monoclonal antibody or fragment thereof is a
human antibody, a humanized antibody, a recombinant antibody, a chimeric antibody, a

veneered antibody, a modified antibody or an antibody derivative.

77.  The antibody of claim 76, wherein the antibody is modified by conservative amino

acid mutations within the VH and/or VL CDR 1, CDR 2 and/or CDR 3 regions.

78.  The antibody of claim 76, wherein the antibody is modified by altering the number of

cysteine residues or by conservative amino acid mutations in the Fc hinge region.

79.  The antibody of claim 76, wherein the monoclonal antibody or fragment thereof is

chemically modified.

80.  The antibody of claim 79, wherein the monoclonal antibody or fragment thereof is
pegylated.
81.  The antibody of claim 79, wherein the monoclonal antibody or fragment thereof is

conjugated to serum protein.
82.  The antibody of claim 81, wherein the serum protein is human serum albumin.

83.  The antibody of claim 76, wherein the monoclonal antibody or fragment thereof is

conjugated to a diagnostic agent.

84.  The antibody of claim 83, wherein the diagnostic agent is selected from the group
consisting of an enzyme, a prosthetic group complex, a fluorescent material, a luminescent
material, a bioluminescent material, a radioactive material, a positron emitting metal and a

nonradioactive paramagnetic metal ion.

85.  The antibody of claim 84, wherein the enzyme is selected from the group consisting

of horseradish peroxidase, alkaline phosphatase, beta-galactosidase and acetylcholinesterase.
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86.  The antibody of claim 84, wherein the prosthetic group complex is selected from the

group consisting of streptavidin/biotin and avidin/biotin.

87.  The antibody of claim 84, wherein the fluorescent material is selected from the group
consisting of umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine,

dichlorotriazinylamine fluorescein, dansyl chloride and phycoerythrin.
88. The antibody of claim 84, wherein the luminescent material is luminol.

89. The antibody of claim 84, wherein the bioluminescent material is selected from the

group consisting of luciferase, luciferin and aequorin.

90. The antibody of claim 84, wherein the radioactive material is selected from the group
consisting of 1251, 1311, Indium-111, Lutetium-171, Bismuth-212, Bismuth-213, Astatine-211,
Copper-62, Copper-64, Copper-67, Yttrium-90, lodine-125, Iodine-131, Phosphorus-32,
Phosphorus-33, Scandium-47, Silver-111, Gallium-67, Praseodymium-142, Samarium-153,
Terbium-161, Dysprosium-166, Holmium-166, Rhenium-186, Rhenium-188, Rhenium-189,
Lead-212, Radium-223, Actinium-225, Iron-59, Selenium-75, Arsenic-77, Strontium-89,
Molybdenum-99, Rhodium-105, Palladium-109, Praseodymium-143, Promethium-149,
Erbium-169, Iridium-194, Gold-198, Gold-199 and Lead-211.

91.  The antibody of claim 76, wherein the monoclonal antibody or fragment thereof is

conjugated to a therapeutic agent.
92.  The antibody of claim 91, wherein the therapeutic agent is an antimicrobial.

93.  The antibody of claim 91, wherein the therapeutic agent is selected from the group
consisting of ribonuclease (RNase), DNase I, an antisense nucleic acid, an inhibitory RNA
molecule, an immunostimulatory nucleic acid, an aptamer, a ribozyme, a triplex forming

molecule and an external guide sequence.

94.  The antibody of claim 76, wherein the monoclonal antibody or fragment thereof is

conjugated or fused to at least one additional functional molecule.

95. The antibody of claim 94, wherein the additional functional molecule is a second

antibody.

96.  The kit of claim 48, wherein the antibody is a monoclonal antibody or fragment

thereof.,
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97.  The kit of claim 96, wherein the monoclonal antibody or fragment thereof is a human
antibody, a humanized antibody, a recombinant antibody, a chimeric antibody, a veneered

antibody, a modified antibody or an antibody derivative.

98.  The kit of claim 97, wherein the antibody is modified by conservative amino acid

mutations within the VH and/or VL CDR 1, CDR 2 and/or CDR 3 regions.

99.  The kit of claim 97, wherein the antibody is modified by altering the number of

cysteine residues or by conservative amino acid mutations in the Fc hinge region.

100.  The kit of claim 97, wherein the monoclonal antibody or fragment thereof is

chemically modified.

101.  The kit of claim 100, wherein the monoclonal antibody or fragment thereof is

pegylated.

102.  The kit of claim 100, wherein the monoclonal antibody or fragment thereof is

conjugated to serum protein.
103.  The kit of claim 102, wherein the serum protein is human serum albumin.

104.  The kit of claim 97, wherein the monoclonal antibody or fragment thereof is

conjugated to a diagnostic agent.

105.  The kit of claim 104, wherein the diagnostic agent is selected from the group
consisting of an enzyme, a prosthetic group complex, a fluorescent material, a luminescent
material, a bioluminescent material, a radioactive material, a positron emitting metal and a

nonradioactive paramagnetic metal ion.

106.  The kit of claim 105, wherein the enzyme is selected from the group consisting of

horseradish peroxidase, alkaline phosphatase, beta-galactosidase and acetylcholinesterase.

107.  The kit of claim 105, wherein the prosthetic group complex is selected from the group

consisting of streptavidin/biotin and avidin/biotin.

108.  The kit of claim 105, wherein the fluorescent material is selected from the group
consisting of umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine,

dichlorotriazinylamine fluorescein, dansyl chloride and phycoerythrin.
109.  The kit of claim 105, wherein the luminescent material is luminol.
110.  The kit of claim 105, wherein the bioluminescent material is selected from the group

consisting of luciferase, luciferin and aequorin.
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111.  The kit of ¢claim 105, wherein the radioactive material is selected from the group
consisting of '%I, 1*!1, Indium-111, Lutetium-171, Bismuth-212, Bismuth-213, Astatine-211,
Copper-62, Copper-64, Copper-67, Yttrium-90, lodine-125, lodine-131, Phosphorus-32,

" Phosphorus-33, Scandium-47, Silver-111, Gallium-67, Praseodymiumn-142, Samarium-153,

Terbium-161, Dysprosium-166, Holmiurm-166, Rhenium-186, Rhenium-188, Rhenium-189,
Lead-212, Radium-223, Actininm-225, Iron-59, Selenium-75, Arsenic-77, Strontium-89,
Molybdenum-99, Rhodium-105, Palladium-109, Praseodymium-~143, Promethjumn-149,
Erbium-169, Iridium-194, Gold-198, Gold-199 and Lead-211.

112.  The kit of claim 97, wherein the monoclonal antibody or frapment thercof is
conjugated to a therapeutic agent.

113. The kit of claim 112, wherein the therapeutic agent is an antimicrobial.

114.  The kit of claim 97, wherein the monoclonal antibody or frapment thereof is
conjugated or fused to at least one additional functional molecule..

115. The kit of claim 114, wherein the additional functional molecule is a second antibody.

116. The use of claim 53 to vaccinate a subject in need thercof, wherein the antibody is a

monoclonal antibody or fragment thereof.

117. The use of claim 116, wherein the monoclonal antibody or fragment thereof is a
human antibody, a hwmanized antibody, a recombinant antibbdy, a chimeric antibody, a
veneered antibody, a2 modified antibody or an antibody derivative.

118. The use of claim 117, wherein the antibody is modified by conservative amino acid
mutations within the VH and/or VL. CDR 1, CDR 2 and/or CDR 3 regions.

119. The use of claim 117, wherein the antibody is modified by altering the number of

cysteine residues or by conservative amino acid mutations in the Fc hinge region.

120. The use of claim 117, wherein the monoclonal antibody or fragment thereof is
chemically modified.

121, The use of claim 120, wherein the monoclonal antibody or fragment thereof is
pegylated.

122.  The use of claim 120, wherein the monoclonal antibody or fragment thereof is

conjugated to serum protein.

123. The use of claim 122, wherein the serum protein is human serum albumin.
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124. Theuse of ¢laim 117, wherein the monoclonal antibody or fragment thereof is
conjugated to a diagnostic agent. '

125. The use of claim 124, wherein the diagnostic agent is selected from the group
consisting of an enzyme, a prosthetic group complex, a fluorescent matetial, a luminescent
material, a bioluminescent material, a radioactive material, a positron emitting metal and a

nonradioactive paramagnetic metal ion.

126. The use of claim 125, wherein the enzyme is selected from the group consisting of
horseradish peroxidase, alkaline phosphatase, beta-galactosidase and acetylcholinesterase.

127. The use of claim 125, wherein the prosthetic group complex is selected from the
group consisting of streptavidin/biotin and avidin/biotin.

128. The use of claim 125, wherein the fluorescent material is selected from the group
consisting of umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine,

dichlorotriazinylamine fluorescein, dansyl chloride and phycoerythrin.
129. The use of claim 125, wherein the luminescent matetial is luminol.

130, The usge of claim 125, wherein the bioluminescent material is selected from the group

_consisting of luciferase, luciferin and aequorin.

131. The use of claim 125, wherein the radioactive material is selected from the group
consisting of '**I, '*'1, Indium-111, Lutetium-171, Bismuth-212, Bismuth-213, Astatine-211,
Copper-62, Copper-64, Copper-67, Yttrium-90, lodine-125, lodine-131, Phosphorus-32,
Phosphorus-33, Scandium-47, Silver-111, Gallium-67, Praseodymium-142, Samarium-153,
Terbium-161, Dysprosium-166, Holmium-166, Rhenium-186, Rhenium-188, Rhenium-189,
Lead-212, Radium-223, Actinium-225, Iron-59, Selenium-75, Arsenic-77, Strontium-89,
Molybdenum-99, Rhodium-1035, Palladium-109, Prascodymium-143, Promethium-149,
Erbium-169, Iridium-194, Gold-198, Gold-199 and Lead-211.

132. The use of claim 117, wherein the monoclonal antibody or fragment thereof is

conjugated to a therapeutic agent.
133. The use of claim 132, wherein the therapeutic agent is an antimicrobial.

134. The use of claim 132, wherein the therapeutic agent is selected from the group
consisting of ribonuclease (RNase), DNase ], an antisense nucleic acid, an inhibitory RNA
molecule, an immunostimulatory nucleic acid, an aptamer, a ribozyme, a triplex forming

molecule and an external guide sequence.
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135. The use of claim 117, wherein the monoclonal antibody or fragment thereof is
conjugated or fused to at least one additional functional molecule.

136. The use of claim 135, wherein the additional functional molecule is a second

antibody.

137.  The method of claims 1-23, claims 51-52 or claims 54-74, the isolated or recombinant
polypeptide of claims 24-33, the vector of claim 34, the isolated cell of claims 35-37, the
antibody of claims 38-40 or 75-95, the hybridoma cell line of claim 41, the composition of
claims 42-47, the kit of claims 48-50, or claims 96-115, the use of claims 53 or claims 116-
136, wherein an equivalent of a recombinant polynucleotide comprises a polynucleotide that
hybridizes under stringent conditions to the polynucleotide or its complement, wherein the
stringent conditions comprise an incubation temperatures from about 25°C to about 37°C;
hybridization buffer concentrations from about 6x SSC to about 10x SSC; formamide
concentrations from about 0% to about 25%; and wash solutions of about 4x SSC to 8x SSC.

138.- A computer-implemented method for identifying an agent that inhibits, competes or
titrates the binding of a DNABII polypeptide or protein to a microbial DNA, that inhibits,
prevents or breaks down a microbial biofilm, that inhibits, prevents or breaks down a biofilm
in a subject, or that inhibits, prevents or treats a microbial infection that produces a biofilm in
a subject, comprising positioning a three-dimensional structure of a candidate agent against a
three-dimensional structure of an integration host factor (IHF) protein, wherein the three-
dimensional structure of the IHF protein is based on X, Y and Z atomic structure coordinates
determined from a crystalline form of an IHF and DNA complex, wherein interaction of the
agent with the JTHF at two or more IHF amino acids selected from T4, K5, A6, E28, Q43,
K435, 847, G48, N51, R55, K57, R60, R63, N64, P65, K66, R76, T80, R82 or Q85 ag
represented in SEQ ID NO: 42, or the equivalent of each, identifies that the agent inhibits,
competes or titrates the binding of a DNABII polypeptide or protein to a microbial DNA,
inhibits, prevents or breaks down a microbial biofilm, inhibits, prevents or breaks down a
biofilm, or inhibits, prevents or treats a microbial infection that produces a biofilm.

139. The method of claim 138, wherein interaction of the agent with the IHF at three or
more IHF amino acids selected from T4, K5, A6, E28, Q43, K45, 547, G48, N51, R55, K57,
R60, R63, N64, P65, K66, R76, T80, R82 or Q85 as represented in SEQ ID NO: 42, or the
equivalent of each, identifies that the agent inhibits, competes or titrates the binding of a
DNABII polypeptide or protein to a microbial DNA, inhibits, prevents or breaks down a
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microbial biofilm, inhibits, prevents or breaks down a biofilm, or inhibits, prevents or treats a

microbial infection that produces a biofilm.

140. The method of claim 138 or 139, wherein the X, Y and Z atomic structure coordinates
comprise the coordinates as set forth in Protein Data Bank (PDB) Accession No.: 1THF.

141. A custom computing apparatus comprising:

at least one processor;

a memory coupled to the at least one processor;

a storage medium in communication with the memory and the at least one processor,
the storage medium containing a set of processor executable instructions that, when executed
by the processor configure the custom computing apparatus to identify an agent that inhibits,
competes or titrates the binding of a DNABII polypeptide or protein to a microbial DNA, that
inhibits, prevents or breaks down a microbial biofilm, that inhibits, prevents or breaks down a
biofilm in a subject, or that inhibits, prevents or treats a microbial infection that produces a
biofilm in a subject, wherein the configuration comprises:

positioning a three-dimensional structure of a candidate agent against a three-
dimensional structure of an integration host factor (IHF) protein, wherein the three-
dimensional structure of the IHF protein is based on X, Y and Z atomic structure coordinates
determined from a crystalline form of an IHF and DNA complex, wherein interaction of the
agent with the IHF at two or more IHF amino acids selected from T4, K5, A6, E28, Q43,
K45, S47, G48, N51, RS55, K57, R60, R63, N64, P65, K66, R76, T80, R82 or Q85 as
represented in SEQ ID NO: 42, or the equivalent of each, identifies that the agent inhibits,
competes or titrates the binding of a DNABII polypeptide or protein to a microbial DNA,
inhibits, prevents or breaks down a microbial biofilm, inhibits, prevents or breaks down a

biofilm, or inhibits, prevents or treats a microbial infection that produces a biofilm.

142. A method of identifying an agent that modulates the binding of a DNABII protein or
polypeptide to a microbial DNA in a sample containing the same, comprising contacting a
candidate agent with the sample, and assaying for the binding of the protein or polypeptide to
the DNA, wherein the agent modulates the binding by inhibiting, preventing or titrating the
binding of the DNABII protein or polypeptide to the microbial DNA.

143. A method for identifying a patient having a microbial infection that is likely or is not
likely to be treated by the administration of an interfering agent, comprising detecting the
presence or absence of a DNABII polypeptide or protein in sample isolated from the patient
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and containing the infection, wherein the presence of the DNABII polypeptide or protein
identifies the patient as likely to be treated by the administration of the interfering agent and
the absence of a DNABII polypeptide or protein identifies the patient as not likely to be
treated by the administration of the interfering agent.

144. The method of claim 143, wherein the presence of the DNABII polypeptide or protein
identifies that patient as likely to be treated by the administration of the interfering agent.

145. The method of claim 144, further comprising administering an effective amount of the

interfering agent to the patient.
146. The method of claim 145, wherein the interfeting agent is one or more of:

(a) an isolated or recombinant integration host factor (IHF) polypeptide or a

fragment or an equivalent of each thercof,

(b) an isolated or reoomhinént hiétone-like protein from E.coli strain U93 (HU)
polypeptide or a fragment or an equivalent of each thereof;

()  an isolated or recombinant protein or polypeptide identified in Table 8, Table
9A, Table 9B, Table 10 or a DNA binding peptide identified in Figure 6, or a fragment or an
equivalent of each thereof; '

(d)  anisolated or recombinant polypeptide of SEQ ID NO. 1 through 340, or an
equivalent of each thereof, or a fragment or an equivalent of each fragment thereof;

(¢)  anisolated or recombinant C-terminal polypeptide of SEQ ID NO. 6 through
11, 28, 29, 42 through 100, Table 3 or those C-terminal polypeptides identified in Table 10 or

a fragment or an equivalent of each thereof;

) a polypeptide or polynucleotide that competes with an integration host factor
on binding to a microbial DNA;

(2) a four-way junction polynucleotide resembling a Holliday junction, a 3 way
junction polynucleotide resembling a replication fork, a polynucleotide that has inherent
flexibility or bent polynucleotide;

(h)  anisolated or recombinant polynucleotide encoding any one of (a) through (f)
or an isolated or recombinant polynucleotide of SEQ ID NO. 36 or an equivalent of each
thereof, or a polynucleotide that hybridizes under stringent conditions to the polynucleotide

or its complement,
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i) an antibody or antigen binding frapment that specifically recognizes or binds
any one of (a) through (f), or an equivalent or fragment of each antibody or antigen binding

fragment thereof;
)] an isolated or recombinant polynucleotide encoding the antibody or antigen

binding fragment of (i); or
()  asmall molecule that competes with the binding of a DNABI protein or
polypeptide to a microbial DNA.
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