Protein Biomarkers for Soft Tissue D sease D agnosis and as Therapeutic
Targets for Oral Care Interventi on BACKGROUND [ 0001] Peri odontal disease is
char act erwpedio/itsospart, by abnormal and excessive degr asgatriuseoiofn2gchie

peri odontal organic matrix. This matrix includes the gingiva, periodontal

| i gament, cenmentum and al veol ar bone. These events result in the clinical
mani festation of periodontitis, including gingival recession, pocket
formation, |oss of attachment, and eventual tooth |oss. Many different

i nfl ammatory medi ators are produced by periodontal tissues affected by
peri odontal disease. Sone of these nediators appear to play a central role
I n the dedtroteot Biomapkeys fysiodt bissierDisdsd Diagaesésandfasgderapgotic Zrrattsfenses,

whi ch has | ed sone investigatotﬁﬂfgmgﬁg Q%"BFG possibility of using
certain inflamuatory nedi ators as |ona ers tor progressive |esions
(Sorsa, T. et al. Arch. Oal. Biol. 35: 193S-196S, 1990: Page, R C., J.
Periodont. Res. 26: 230-242, 199%? C f) [ 0002] The invention |ncludes
a nmethod for diagnosing periodon in a manmal conpri sing:

obt ai ni ngow1pPeriyidvathl daism\éea'rs cﬁlaﬂabtvﬁzeﬂampﬁeﬁ:t by @brndrhe | aminexadssivel@degadatiog t he

presence aof a bj narker i val sa detecting the |l evel of the
D o et s ROt RSP Rty BrBDes; e SePr AR DY,

di sease Rkasedunaddalivkenelbont. t MRedi @Jéafskaarsuldeiheﬂqtee@lhm&a(DQQ&]lfeAatmrprasar ker is
at | east one nenber sel ected fron1th Eroup con [ of FAS, IL-1B, IL-8,

sistin
MVP- 9, Dippodontitissimcluding gigivabigeey feymatipy, lgss af at?ashreentweﬂlgverupb and

MVP- 13. &&994355Thqawu&mén@nnﬁdnﬁﬁatbaycmumérsaarg%&@e& 99 ﬂéh@tﬂﬁ%'t@&es
periodontal disease’in a manmal conprising obtaining a gingival and/or

sal i va saffpsted by paviodprdalrhispaes: Som@pé&ﬁme 1ersgppeas frplapp cantil si@airkée in the
sanpl e, %@&ﬁgﬁvengrotc@s@eé %Ms%kve(af int Iagse?'o? rl%géntélnd g&(:s‘e EWH?!:HE ha?qg})g&lngg the

| evel of biomark he sanple to predeterm ned reference va
cor r el at iimvgstigatosy eb odamirieotieer lpessibwity hopesingdemteal inflaseesey mrdiagrsagnosi ng

the mammgl it D Rer QM @lesions (Sorsa, T. et al. Arch. Oral. Biol. 35: 1938-196S, 1990:
Page, R. C., J. Periodont. Res. 26: 230-242, 1991).

SUMMARY

[0002] The invention includes a method for diagnosing periodontal disease in a mammal
comprising: obtaining a gingival and/or saliva sample from the mammal. detecting the
presence of a biomarker in the gingival sample, detecting the level of the biomarker in the
sample, and diagnosing the organism with periodontal disease based on the level of the
biomarker detected.

[0003] A biomarker is at least one member selected from the group consisting of FAS, IL-
1B, IL-8, MMP-9, DEFB4, CTSS, IL-17B, CARDI10, BGN, BE, IL-12A, IL-6, LCN8, LPO
and MMP-13.

[0004] The invention also includes a method for diagnosing periodontal disease in a mammal
comprising obtaining a gingival and/or saliva sample from the mammal, detecting the
presence of a biomarker in the sample, detecting the level of the biomarker in the sample,
comparing the level of biomarker in the sample to predetermined reference value correlating

a level of biomarker with periodontal disease, and diagnosing the mammal with periodontal



di sease when the |level of the biomarker in the sanple corresponds to the

| evel of bionmarker that the reference value correlates with periodontal

di sease. WOQ0B}113i3¢ i nvention al so includes a nethod foPCUitsgmnom2Isgs

peri odontal disease in a manmal conprising obtaining a gingival and/or
saliva sanple fromthe manmal , detecting the presence of a biomarker in the
sanpl e, detecting the | evel of the biomarker in the sanple, conparing the

| evel of biomarker in the sanple to the |l evel of the sane biomarker in a
control sanple, wherein the mammal is diagnosed with periodontal disease
when an altered | evel of the biomarker is detected in the sanple relative
to the cditeasevhsaihsilevel POt diomaikesrin dssample conespordsdp test leys! oihiokarker s

great er 'tﬂbt{h*é‘?ef?x%ﬁ%'ﬁlx{e%ﬁ 1ht\é§w th? E%&%oﬁﬁf‘&ée‘%e sanpl e. [0007] The invention
i ncl udes a pane bi omar ker s P tecting periodontal disease in a
mammal ¢ deA9S] Sheigvention elso insiuslehi oetholt dorsliagedeng padioflordahdideasegr @ opmowhsi st i ng

of FAS, |L-1B. - NVP-9. .DEF 7 - 12A,
Pl 6 cPiing Shdinieh elneilit iidior it sdomild o AP Bop P Rbredhg dhé- >
gl ngi val pwsgh(()cgrof saalicbmakerairrplheese}nfpl@ r?nammw thelilavghofstad b\mrmdnl]fqnen ittedantpél,
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second gi %{val and/ allva S rom.t he nmanmal second point in
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time, det@Eteiily tipma gledip i “F@ §FMBHEOQF6WBV%é?mP “the first and

second ngmh B afl@dpes! thededenof bRvRikepfis tl@edin theashplonelaiieoBhK €sntion t he
first an econd sanpl es, and conparing the | evel of biomarker in the first

and seco¥M@l&npl es, wherein a decrease of the level of the biomarker in the

second sagghEThelRLines 1B<9uc§e|§% [gdnélséf lﬁ@iﬂﬂk@rs'f&d&le@é&hﬁg p@rl%ﬁ{a?%@&sé th a
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group consisting of FBZ, CTSS, I'L-17B, CARDI O
BGN, BE, ahd MIZR13 Ivkhe&;in L@‘H&Qmam@s arechbiivied Idm abmgeiiandive sajmamlelgaf ation of

t he blonarker%ﬁ cor a reduction in at | east one synptom

associ at W R EReC gpl egﬁwgahaﬁggése.

[0008] The invention further includes a method for monitoring periodontal disease in a
mammal comprising obtaining a first gingival and/or saliva sample from the mammal at a
first point in time, obtaining a second gingival and/or saliva sample from the mammal at a
second point in time, detecting the presence of at least one biomarker in the first and second
samples, detecting the level of the at least one biomarker in the first and second samples, and
comparing the level of biomarker in the first and second samples, wherein a decrease of the
level of the biomarker in the second sample relative to the first sample indicates a decrease in
periodontal disease in the mammal.

[0009] The invention includes a method for treating periodontal disease in a mammal
comprising contacting a cell with an agent that down-regulates at least one biomarker
selected from the group consisting of FAS, IL-1B, IL-8. MMP-9, DEFB4, CTSS, IL-17B,
CARDI10, BGN, BE, IL-12A, IL-6, LCN8, LPO and MMP-13, wherein the down-regulation
of the biomarker(s) correlates with a reduction in at least one symptom associated with the

periodontal disease.



[0010] The invention also includes a nethod of identifying a conpound
useful in treating periodontal disease in a manmal, the nmethod conpri sing
cont acti nyoaoneliboswi th a test conpound and det erm ni ng ROEtUses10l0bs74 est
conpound down-regul ates at | east one biomarker selected fromthe group
consisting of FAS, IL-1B, |1L-8, MWw-9, DEFB4, CTSS, |L-17B, CARD10, BGQG\,
BE, IL-12A, IL-6, LCN8, LPO and MWP-13, wherein the down-regul ation of

bi omarker(s) is an indication that the test conmpound is useful to treat
peri odontal disease. [0011] The invention further includes a nmethod for

di agnosing gingivitis in a manmual conprising obtaining a gi n?i.val and/ or
sal i va salfpl® The dryentien plseringiludes) atresthddnef iderdifpne dexvawowid wseBil omie® i n t he
sanpl e, ect | . e t i r ot i osi,ng the
organi s md%'tn? ﬁ&{éz? gdd%egfet }nsggg%r{e? al(’) Eﬁq{ E{eeg@véé)ﬁ{péf I’HF h%ﬁg?%% Ecee Pd\g@?gctﬁgd.
[0012] Thenipevshandaiateahismgiwiethgdehs test ermpoond dovn-digalgive sl pagt griertgonvdrkérs in a
manmal conpr.si talni .i'Ia/rsP;ﬁlIlp'v I o]

mammal , de eé%?iﬁ[r%’gj ﬁ%eﬁéﬁﬁe&;{g‘ﬁ%% {y‘tgf;X%i %r'rafy?’lggfg’i n tﬁgg D}?ﬁ%’ g,ﬁsg’e[négzﬁng t he
| evel of €ARDD,BENKRE, LAl 2AhéL-$ahPN8, LR® apd MNME 18 hehdraw éle dafwnbiegui@ioker i n

T IR A

the | evel [00of1]tThe iBienfiBs Kerther Nndllides SA MR CRF IdeHAGNES gtn@ivitiein &usdmmil

bi omar ker that, ttr}% ref erence, val ue correl at ef ith gingivitis. [0013] The

i nvent i on*CAIRSEINE ROMAIRBE 2 SHEVALAY T SHiVagHBE e oy 1551 DRTME [Ricg g fite
conpri si ngeRRéRHMY Pi@market MHh¥ BhmpRAdREctiB@ tcVidve IMPhELbMAIREL RethEBATRE,
detecting the presence of a bionmarker in the sarTBI e, detecting the level of
the bi omeftir@osingtheqegagiaipy igh cingiditie assa PR Hy Ieveeof tag Biomarkepdassdiadker in the
sanpl e tooh1] TheVikedtbn L& SRAMRID! LTRIHAT for NdiferfoSRE " Shei®RIPhe; MMghal n the
mammal is diagnosed wth gingivitis when an Increased Tevel of t he

bi omar kercampridieg edtaing it gheival al/erakaliandhoples fibinythe saapmel. rdsicatigvghet o t he
control sauphe. o QRLALAING, 10 GAbL ORAAGL Yeles. & JFRNOINLAL: DAL LAEHRY
gingivitis itn a mammal conprising obtaintng a first gingiva and/or" Saliva 1
sanpl e frompaheg tmaheveal ofdtioraarkerris tthepsaimple torprademeninedteddrencayame secdatthg

gi ngi val and/or..saliva s le.fromthe ma at a second poj.nt . in_tinme,
et sct 1 ng® e A8ud S BLEN LRI el R Bt R YRS b thcone
sanpl es, ldedl ef thervipnaarkee\iretheahmpleeoatspbedgt tienevdd o hiamkieker that thbecférencet and
second sa Iesf and cFrrPar L.nhg the level of biomarker in the first and
second saffiee8irelAsaVEP 8§ VHEcr ease of the Ievel of the bionarker in the
second sappix Thel Abvéntidn t Asd hiddes Sd nfetival fori Aigdosihg Sgifgitieis rigas endrimal
gingivitis in the manmal .&%0015] The i nvention_al s% I ncludes, a nethod for
treating GIHGEVELLIRAS & FREYAl “RUApFAI SR igmebnfralt Phgnameat |4ttt Hf agent
that downpreReed FHa@Sonddrkdr @R s@Afle MeRBLKAE 196l FeheeslohsRER ih R GhPKPand
consisting of FAS, |L-1B, I1L-8, MW-9, FB4, CTSS, |L-17B, CARDI O BG\,
BE, | L- 129%mppriogsthe lexgd of biematker innbe sanplgie s levelhed @i wame dimasker dh 2of t he
at | east (Q)'H?rplbéaﬁ’igﬁf Blremand BhAhaPisWiddloRd W%ﬁéﬁﬁﬂ {Nﬂerf'«ﬁn inB3gded RREI Y TPt OM
associated with the gingivitis. In an aspect, the T.eve of b omar ker
returns tibe hiomatkst isgeteetpd idhaigingiyalpatl/or sativasroerelatispcthe cantrel $agpddd.  of

bi omar ker . j B8] The .. nventi er

i ncl udes [gbﬁﬂﬁﬁ‘gin‘%ﬁ tl&d@%@?%gy?ﬁ]ge{hgé{?%rnnﬁ%ﬁ%é%gﬁgvl]ﬂ%% ﬁ‘%‘gp}almg&‘l‘ |nns'bn|gvi tis
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and determ.pi.ng_whet her the test conpound down-requlates at, | east .one

b1 ormr ker LA B¢ S BlrebEery RS by HEPE roRig Ao B! B4 Re@ nofa! i o
DEFB4, Cld&sSctihg tht piesercARDaf Rast BadbioBlarkek in the Airstlahd SecohChnplésPaetadtigg MVP- 13,
wher ei n tlheldgwn-rlegslgjl atti).on f .athl ast one gf tI]e bi pmar ker s i? an

[ ndi cat | o' AR HESY 88 PiBABEUAS S adRchont srmlenndingayng tog level of

biomarker in the first and second samples. wherein a decrease of the level of the biomarker in



BRI EF DESCRI PTI ON OF THE DRAW NGS [0017] Figure 1 illustrates the effect
of 2,4,4"-trichloro-2'-hydroxydi phenyl ether on TNFai nduced MVP-9

product i onoabiomssayt es. DETAI LED DESCRI PTI ON [ 0018] Weat/tse@onewsded i n
the art are diagnostic and/or prognostic tests for the |evels of

bi omar kers, including biomarkers that are elevated in a periodontal disease
state. Such biomarkers include FAS, |L-1B, 1L-8, MW-9. DEFB4, CTSS,
IL-17B, CARDIO BG\, BE, |L-12A, [1L-6, LCN8, LPO and MWP-13. \Wat are al so
needed in the art are diagnostic and/or prognostic tests for periodontal

di sease, which would assess the |evel of inflammatory nediators in a

gi ngi val theasgsbed sah relstivsi myiheafirst sevple undieatey @idgeremern, gigivitia ia %@l i va
sanple. Fyrther, treatments for periodontal disease in patients in need

t hereof, conprising inhibition of elevated | evels of one or nore of FAS,

| L- 1B, | 03] WhPin9¢ntiDERB4,indIid8Sa nethol 7B, tr@QANRDEOZIVBEND aBRamimal-comArising - 6,
LCN8, LPQ and. MvP-13. are al 0 M. I I
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in disea eriod | L1SS d .gi ngival cyevicular flujd s.well as in
S v YR RE R BN O SR TR s Bret s oMb tioncal b b BRy St o &
clinical pidwhrigeSorrdiitad with a rédveriad @dit 16kt onaRgvpromadskaiated wieths gofgiiid>- 13 i s
an indication of %eriodontal i sease. asurenent nay be g?ge of MWP-13

] The \
enzynes, 'RRA2SPETL B dVELTTcRIPmarkeni FeiUET © fAHFLICCPRIST SOl AR RS PSREf/ or
presence «f e \MVBF didmhrketrsRinslo b Bisclif€letdieat ment of periodontal disease.
[ 0020] The foll ow ng bi omarkers of periodontal disease as set forth herein

can al so [H6hdbebrenionduthss inchiles o pethod pbidentiyirasionpormbuschd jetedipe
enzynes. fgﬁ}fg‘f\llﬂ Sy mBal, e Hbtﬂb@%xﬁﬁjis_i(%ﬁédniébﬁlyg a ELIEWAL @deRomplRYGndOr Mal

| evel s of” tthe foll ow ng biomarkers, either alone or in conjunction with one
or nore dftepnigingndierer thejtest gdmppund dpyat¢apiatesfat [sastione sipmarkes peecseseroms f or
MVP-13, inhihiti ' R{ENY D e of LR ul for
the treatne rtg J‘%#‘)Q‘%éﬁgo& ontsg‘lfL él}ééIeLag’g\? %%%@%qu?% so%gm%{%@’ %ﬁEJSlA and
APO- 1) i S, iv-dRield-6,i.Gyfo pPOsind, Mkl 3 shemsin'th SGyn-reguidon bf 4t daksicinggpf

signal | therqgtglir%(rs L1‘|spa(x)1r}n<§)1Icartll%ln he {He%%pgdmpound is useful to treat gingivitis.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017] Figure 1 illustrates the effect of 2,4,4 -trichloro-2"-hydroxydiphenyl ether on TNFa-

induced MMP-9 production of monocytes.

DETAILED DESCRIPTION

[0018] What are needed in the art are diagnostic and/or prognostic tests for the levels of

biomarkers, including biomarkers that are elevated in a periodontal disease state. Such
biomarkers include FAS, IL-1B, IL-8, MMP-9. DEFB4, CTSS, IL-17B, CARDI10, BGN, BE,
IL-12A, 1L-6, LCN8, LPO and MMP-13. What are also needed in the art are diagnostic
and/or prognostic tests for periodontal disease, which would assess the level of inflammatory
mediators in a gingival sample, such as gingival crevicular fluid (GCF), or in a saliva sample.
Further, treatments for periodontal disease in patients in need thereof, comprising inhibition
of elevated levels of one or more of FAS, IL-1B, IL-8, MMP-9, DEFB4, CTSS, IL-17B,
CARDI0, BGN, BE, IL-12A, IL-6, LCN8, LPO and MMP-13, are also needed.



[0022] Interleukin 1-beta (IL-1B) is an inflammatory cytokine, involved in
the mammal i an i mmune response against infection. [0023] Interleukin 8
(I'L-8; alwo2kmomso3as 3-10C and AMCF-1) is a nenber of treT@SX100ed6e40Ki ne
famly, and is involved in the induction of chenotaxis in target neutrophi
gf anul ocytes as part of the innate i mmune response. [0024] Matrix

nmet al | oprotease 9 (MW-9; al so known as GELB and CLGAB) is a gel ati nase
which is also a major destructive matri x netal | oprotease in periodonta

di sease. [0025] Defensin beta 4 (DEFB4; al so known as BETA2 and DEFB-2) is
a defensin. DEFB4 is an antiobiotic pegtide regul ated locally by .
i nf | ammatlPO?] Fpoogsplecaarbpsrtallaprotesssd; (Ml\é%lk;rﬁm#%vnme%%ys & Meiber of

the C 1 peRhiHASSIfagtaldin defioBorftis taRll PErdRIRGLPER&sE NRIMPII3YEn Be Al ihn the
presentation of antirgenic proteins/peptides to MHCI|I class nol ecul es.

[0027] | isspsednwiadonzBisseq antzmgival sisvikwaniiuidars mell 20)n salvaanlhelleveaofiteis at ed
o7 o e ok B e U5 el ool dea
al so knowmorrag” BiviIPLf BiMP-CARMAShditaion m§ pé¢ricddntiindisgaespt Ideinseasirgmerlt imagy be CARDI O
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presence of MMP-13 is useful for the treatment of periodontal disease.

[0020] The following biomarkers of periodontal disease as set forth herein can also be

detected and/or the levels measured using the respective enzymes, proteins, RNA, or

biological activity. Elevated or “above normal” levels of the following biomarkers, either

alone or in conjunction with one or more of one another, is also indicative of periodontal

disease. As for MMP-13, inhibition of the activity and/or presence of MMP-13 is useful for

the treatment of periodontal disease:

[0021] FAS (also known as ALPSIA and APO-1) is involved in apoptosis, and forms

“DISC,” a death-inducing signaling complex upon binding ligand.

[0022] Interleukin !-beta (IL-1B) is an inflammatory cytokine, involved in the mammalian

immune response against infection.

[0023] Interleukin 8 (IL-8; also known as 3-10C and AMCF-1) is a member of the C-X-C

chemokine family, and is involved in the induction of chemotaxis in target neutrophil

gfanulocytes as part of the innate immune response.

[0024] Matrix metalloprotease 9 (MMP-9; also known as GELB and CLG4B) is a gelatinase

which is also a major destructive matrix metalloprotease in periodontal disease.

[0025] Defensin beta 4 (DEFB4; also known as BETA2 and DEFB-2) is a defensin. DEFB4

is an antiobiotic peptide regulated locally by inflammation.

[0026] Cathepsin S (CTSS; also known as MGC3886) a member of the C1 peptidase family,

1s a cysteine protease that plays a role in the presentation of antigenic proteins/peptides to

MHCII class molecules.

[0027] Interleukin 17B (IL-17B; also known as IL-20) is an IL-17-related cytokine. IL-17B

stimulates the release of IL-1B and TNF-alpha from monocytes.



[ 0029] Biglycan (BGQ\; al so known as DSPGL and PG S1) is a matrix

pr ot eogl ycan containing two attached gl ycosam nogl ycan chains, and is

rel at ed twodemorisos4 It is believed to bind to coll agen fchnisk&oana7a r ansf er
grow h factor beta. [0030] B-factor, properdin (BF;, also known as CFAB and
GBG is a conponent of the alternative pathway of conplenent activation.
The active subunit is a serine protease that is involved in the
proliferation of preactivated B | ynphocytes. [0031] Interleukin 12A
(IL-12A; also knowmn as CLMF) is a cytokine that acts on T cells and natural
killer cells, and is involved in the differentigtion o ot h Thl Th2
cel 5 290 CoRgaerertimelt omiie baaantm Al PSP B Shndarvacon B
[0032] | nfherdAaNMAB) § ifolveliin apspRosknomalias GORD1aako bdates NFaAGippa-B and

i munor equl atory cytokine that activates a cel|l surface signaling conplex.
It acts %098t the Beabrangepsemted guanylalkieness $miyt oki ne, and stimul ates

i mrune r qﬁm?%&nt (ENBLalsb NGoWHT 9 DSPERORRE PHOsS )0fseh ARatRRAL 18988 I%can [ 0033]
Li pocalin 8 (LCN3) belongs to a famly of proteins involved in inflanmmtion
and det oxdontaining twa aprabedglycespmaweldarpshaingrand ds rslatadderdecoriny His baieved thammal s.

[0034] L ' SPO) is an antioxidant enzyne
i nvol ved%ﬁ%@tﬁgéﬁﬁag?gﬁgéhtgg%qsﬁelégfﬁmn?%\gﬁgér?a [ 0035] As used throughout,
ranges ar[@0393 &dfaater, ghoprerdin(BFf also dasen iabiGigh R ach GH{d) svecgmpalenteoft that i s
W thin t hg ;aﬁ\%e'a h'%‘vn 0 a!)nlﬁlel W;etthaicgvatti%e ﬁ“ﬁg] c%iv(e:%u ul?lﬁ isselseeﬁlt egotgasse %hg{eis

terni nus Of "FHE prr"émg SHERMRGETT i Sn AN referencee el t 84 " REr TR afe her eby
i ncor por ahedvdayin thefpasl deraton of prdaetivateelB lympho@ses. | n t he event of a conflict

20T AT Bk B DAETFR) o RobSa o s AR B S L
is used hpteiikilleeBIRMASS BSoRed inafOdiffetentatiofiol GbiviiTthil SndTH2 GIR) 4hivaglase.
the T-cell-independent induction of interferon gamma.
[0032] Interleukin 6 (1L-6; also known as BSF2 and HGF) is an immunoregulatory cytokine
that activates a cell surface signaling complex. It acts as both a pro- and anti-inflammatory
cytokine, and stimulates immune response to trauma, including response to foreign
pathogens.
[0033] Lipocalin 8 (LCNS8) belongs to a family of proteins involved in inflammation and
detoxification process effected by immune system activation in mammals.
[0034] Lactoperoxidase (LPO; also known as SPO) is an antioxidant enzyme involved in host
defense against infection.
[0035] As used throughout, ranges are used as shorthand for describing each and every value
that is within the range. Any value within the range can be selected as the terminus of the
range. In addition, all references cited herein are hereby incorporated by reference in their
entireties. In the event of a conflict in a definition in the present disclosure and that of a cited
reference, the present disclosure controls.
[0036] “Periodontal disease”, as the term is used herein, encompasses periodontitis, gingivitis
and gum disease.
[0037] "Gingivitis", as used herein, means inflammation of the gingival tissues. a condition
in which inflammation is localized within the gingiva and no lesion occurs in the bone and

periodontal ligament.



[0037] "G ngivitis", as used herein, neans inflammtion of the gingival
tissues. a condition in which inflanmation is localized within the gingiva
and no | espaniooasasas in the bone and peri odontal |igamerCT/UsSp@0®8j67As used
herein, the term"periodontitis"” refers to abnormal and excessive
degradation of the periodontal organic matrix, including the gingiva,
periodontal |iganent, cenmentum and al veol ar bone. The clini cal

mani f estati on of periodontitis includes, but is not limted to, gingival
recessi on, pocket formation, |oss of matrix attachnment, tooth and bone

| oss. Periodontitis may be char acterized as early peri odont| tis, noderate
per i odontl9438% Asusesldheraiis dlef towm | ml@d@mﬁlﬁ ‘stefqsp ipeapaprmap and odenstve dbaradationl d not
be limt f will be
ander st ood pefipaotis) HEae SR, AR GAEAS EAKE) AR Bkhdl Ak B Aklunfiy

mani f est etieolanborg. ol he rlimgalmanisstatipp anrwlodorrmls anadfdes,bbueeslinnglimpehtor obi ng;
;??agrhrerzre%rl]ncgl?va?fre% (%(%(net;%c&é Forrgéltlomwss (())fC mal[rlzxegtrt_laacl;l%g‘gthﬁ% tgn ?is Cflmglnloss |
furcati orPerlmAmmmma)abealmacMDded aast@rlp@ennmbnnmg inodena® pehbamnﬁai; biyadvanued est ed,

armng ot her. to one .or.nore h senc f pockets to 6
-t e Py P vareaBHeREt FowSud ot 5e R Cut T v SUPOHTBIES! ng:

grade | asglehe sgriade hbﬂemt ¢ Gal bO Ondei@sli INthakkiasd atkas Eally ba@ddontimbi| i ty;

bone | oss él g, hfo ontal and/or vertical); and A&gﬁf’s of 1/3 of supporting

al veol ar cHBi@Y(manlested agigRe pley ByatPieras Py OB omary of: RkrdieObBIPBETRE i tis i s

clinicall yesmeloffgg&&g (B¥o AMEMPNodANFR Bas oPkRedidndakRRNRNORI (DTS 4 hhe);

presence of Pocket s (over 6 mm; attachment | oss (over 6 nm; grade I

and/ or gPaERIoSY (e-§-uprizoniah: e elassdnfusgatien; invaties arepy. Moflgrags pesioseRtitis|ip t oot h

mobi 11 ty:c;iReR§, haiRsit® athong Biel mt&hs A HhObr ¥BF dCk Jpresaitd olfB§§(le(4 Over

1/ 3 of supporting al veol ar bone .e., Crown to root ratio of nore) .
Per i odontt¢ fimsn); thegresenge @f ﬁtmcbmslub@ﬂs‘ﬁ i ONgY)j hi@,ddmglvmgn plt@btngnmdd Ilémdtoed to:

adul t per, a(()igqptfdr&itl%n 1§Vaglon apéagqagssgst%&ﬁ'r%b%% b(?r%rloys %orggﬁt%l %9”)&' tis

(e.g., prepuberta uven , raprdly progressive and

peri odontVIerctncsl) amokossab”edl/w\pff mpmysmgm'l@owir deas ¢ss., mewnabi mbngtiul det: a),i ve

periodon refr eriodont..t per.i atltls and th

[ 0039] The“t nedre‘rjnp'ert'?(g)g{”"s 5 "?‘““’a‘?y mé%‘f"ﬁ ?ebly e Orf@ oI wep £Bﬁ%é“g’

i mpr ovenelnt pres@nwaqxdvlmtss(@vatﬁmhnt); anckneht oss oviees sen); ggdé INeandponrptadersll of t he

conditio on .contacting .a it r al osi.tion of the

i nventi o r&ﬁ@f‘d?“’%@&&f?ﬁ‘?nﬂ“ﬁ anc%ft Wﬁa%f“’?tﬁé“‘?bh%n M5 AOSS[(BE40PTIZANEL t er m
"treat menhd/of vd?ﬁdal)OQnQﬂblsst ¢f$ove1vw MBlof Bgpunmeasiordbd (.aCctuae td hﬁst RiEig\WENt i on

of periodontitis_in as well as inhibition of the p %ressmn of

one or nﬁr]eorp’f“@'é%%“’F‘Pﬁ?j‘t‘é‘érﬁjfi‘tvidéﬁé“tasSE'b‘EY‘éJP%%"\ﬁﬁ“fi’r‘i‘ng‘fﬁ‘k?&é)‘ﬁ’t‘tie@ & qdplt g
mammal . AgrisRafiNERI L] Islaqdeta%sacearfaatf ear PR Qt therigdltitid M bplep@Rreall @fvehild 0 @
partial inhibition or a conplete inhibition of peri odont| tis corrpared to
t he condir#nigh Pidierssgve andrtbatikpnperiodprtiiis ppaeiate atidipusiemis discagsmeatotiaing/ or
Pr opNy! X cerofieS rlodonilisieh AR p@iflocgﬁf]f ﬁ‘ﬂ&n‘iﬂnﬁlh tRGROLAIRG to the invention
therefore 1 ncludes the reduction tion i nprovenent of. | essening,
di ni ni shri€30) Thesesan ‘itsatingsr asaisedrharein, eferib acietsceblerimprvenert hrearsgdyptsons
and/ or s f e I al
xcess” FORDHEyERL 06D B S ok 48 B ORI HAT ool labine LRAMRALRNET,

" pat _hoI oghosl cwmstls»h obthe mtention andtoahctcophrtgteasmtlamtqf\vhetxyvanmxa I eveI of
gg;[,]r ::hxsg‘i&ﬁl L é[r%a:%reeat%%t { 3 epe}/loéonﬂls'lwﬂl bgu]\rl) ergtggq lo m@l %et ]preH% 1on lflprgt Iar a
| opr ot easperlatohnws tnya meﬁmﬂall es/exlell(hﬁ infEibitibx olﬁ'&lﬁeﬁbllo(gméﬁéreaﬁ en@of imord yre-

associ ated. wit eriodont.t
existing cod%mons assoc1ated w1th periodontitis in a mammal. As used herein, the terms

"inhibit" and "inhibition" refer to a partial inhibition or a complete inhibition of periodontitis

compared to the condition without treatment, such that therapeutic treatment and/or



[0042] As used herein, the term''baseline"” refers to a |level of an agent
(e.g., a biomarker) that exists in a subject before an adverse event, or to
a |l evel wochiomsizd exi st after therapeutic treatnment. ACThssebions74] eve

of a biomarker, for exanple, may be a | evel of biomarker considered to
reflect a "normal"” or ''healthy" subject. Alternatively, a "baseline" |evel
of a biomarker may reflect the | evel of a biomarker that exists prior to
onset of periodontal disease, wherein the | evel of biomarker was al ready

el evated above a "normal" or "healthy" level prior to the onset of
periodontal disease, due to a condition possibly unrelated to the

per i odontRipphyiagisagwlts. |Tfeattmntgé@@ﬁad@%aﬁeﬂcerdl&grt@éhwﬁﬁm@n thaigforeipgladas t o
return thg. | eyghioRl i Ker ibaskerhitoie Ie Q@tﬁﬁ%' BfninlsEM&l, caRakdf |gct
"treatment of periodontitis", despite the fact that the baseline [evel in
this exarqbllnenat@n ef encar awrapigbesyamtepradics dequpleapat figrth hessiel . [ 0043] As used
herein, 66413(31&%569% i e%'z”h?fog iilr @){c@srs rdflrs 3o qg&\rl vé Bn & %@tdof'\mal
activity, ecrease In't enzymatic activity, a decrease in the
| evel of lpvabt Ebnexampleon “patbdlegical @steads’epicoaiingnatalohroteast adtivity éva leveledr ease
in the biochem cal fect 0 & c f 0, such 0, or nore
of MWP-8, Wn&?a?l P]ra ewciélfty{h 1&% \?F‘%He eég nr%o?mﬁf 1,10(1'13111({‘| n a Ilfb% dlgﬁse sga(%tl‘:l sed
herein, r&feeshteint 2 gmtetogicabelcsss off Imntrdsmetbtlcmrasteai;e factomy” iasta level n@ntrixhe

gi ngi va. OOﬁ?% G ngi val cr.evicu ui.d" and "GCF", as used herein,
refers t gty %ﬁﬁ%ﬂggﬁ%aﬁ?“ﬂf%gﬁ BP& %l ' ecting in the gingival crevice
Er oduced [Esml] eakage hireamheapin 'wistIBR” idfert he aflevee ogamagevi(e.d. Oé)lﬂlﬁlna%r)used
erein, "

e term "di agnosjn r ef to determ nij t he
presence t8'1‘t g R ?cﬁh‘gﬁf’t [%l‘?fg'@a%‘b ag‘fﬁr%eo‘?vﬁétr or B3 di !?é(g' &/gﬁgl\f/(i) g? E‘?rsk
[0047] " Rh&ugdul@irdhiirefit. CRNGaleliAE" lev@SoftdSiomeIkeR, ifSr @;@ﬁ@leha{aglua,a le@blesfs to a
condition that is not fully-involved glng|V|t|s but is any condition other

t han " nortiemarkerrcongifared tooweecs “gpimsl vort ihsaldwd supiecon Atemaively: dmbasslieey
gi ngi Vi t'l%veq%'adbf%ﬁl‘éﬁJeP%d re &t thbiN&Vel %@qegoﬁlgrke{ Q¢ 8Lis@spribr ad Jh@éteéfﬂ the

term "detecting reagent” refers to a biological or chem cal entlty
"det ect i nigriadental disagey, Wwieerein thedeNel poriamarkeratpsmreatydéarated abovegriposiali an or

it may beqangl Rid ﬁdﬁﬁga@gp?%{ d@en@d amag%é&'c&@ tmk&mlt%tp%saﬁy%nr@a&e%ct' ng

agent (eg., V|sua tec qgques
to the periodontal disease. In the second example treatment of the subject to return the level

of biomarker back to the “baseline’ level can reflect “treatment of periodontitis”, despite the
fact that the baseline level in this example is elevated above an accepted “healthy” level.
[0043] As used herein, the term “down regulate’ refers to a decrease in enzymatic activity, a
decrease in the level of enzymatic activity, a decrease in the level of protein and/or nucleic
acid encoding such protein, or a decrease in the biochemical effect of the presence of a
protein, such as one or more of MMP-8, MMP-9, and MMP-13.

[0044] The term “gingival sample”, as used herein, refers to tissues, cells, fluids obtained
from, at or near the gingiva.

[0045] "Gingival crevicular fluid" and "GCF", as used herein, refers to the transudate of
blood plasma collecting in the gingival crevice produced by leakage from capillaries in the
free gingiva.

[0046] As used herein, the term “diagnosing” refers to determining or detecting the

presence of a particular disease, disorder, medical condition, or risk.



[ 0049] Sone enbodi nents of the present invention provide nethods of
identifying a conpound useful in treating a disease or condition of the
oral caviwg,2otonaseset hod conprising: obtaining a first giPogivsadi0929%pd e from
a manmal suffering froma disease or condition of the oral cavity;
obtai ning a second gingival sanple fromthe oral cavity of said mamal ;
contacting said first sanple with a test conpound; contacting said second
sanple with a positive control, wherein said positive control is a conpound
known to down-regul ate the expression of one or nore biomarkers; neasuring
the extent to which the expression of one or nore of said bionmarkers is
down- r eguP@d7ed"Ryg-eingivifist estitien npo e dermpie dsadrhered. refers éxe eenditios thiniicett he
expr essi Qﬂupl‘nv%@d gﬁ%meeou@is a'a‘»@lcgm%mraéma% 4n§m¢a@wreenaﬁlg%@£r@9 ifYvii d
positive control aring the extent to which the expression of one
or more ondgapuilitiindraar waic gingiviigvaouldelgutlon ¥defbynageriddd teest conpound, with
the exte S f i IS
donn- 1 equl SeE P e B IR0 e R el € pRlogiH ( HEATRIERS,
down-regui ad@wmg\eg@fbmeﬁse en adcﬂltumda r@ugemadéedoto asamubobutlommrkts-msy be aan equal
or great erltlglxtoentote an. sacl d I (I)ntl Cé%ntl’o |sC a co nd use E%Efn
treating SEAEGr c%nal‘%d fW{“F}e Gt &1 2cdTtye aF ¥ "58o
enbodi nemhﬁbodtyh&h@lqeesgnr nmor e bi omarkers are sel ected fromthe group
COI’ISI sti FAS, 1B, 1L-8 MW-9, DEFB4, CISS, 7 CARDI O,
o+ 1 30B) soge Setaginapisopk i eI TR (P HEE b HeHeB D ges
pOSI tive oapbimlusefMg tleagis aad@asselmo@smmmeomlqa‘avfy‘\&e rhésh&ﬁsoni kisi@g: MVP- 9,
DEFB4, CTSS, |IL-17B,, CARD 10, BGN, BE, |L-12A, IL-6, LCN8, LPO and MVP- 13.
[0051] | PbEdniee aisbingieslsample fomy wamaal ffee'aﬁq@?m.a&ﬂfewOfﬁ@daroéwfeﬁv. ty is
gi ngi vi t'o?alQEvnB/elSBtQig PBhiskdond n{gﬂﬂabs%}n IR TR oem%fyrrff@alg mahddal;posi tive
control is a halogenafed dip enylether I n ot her embodi nents, the positive
control |C§m@?ti”@ISé‘ A¥st s1OW8 Bth véest evhRAuNdrAsBErtingrseid speondiserenlaeithads wher ei n
(he test LMPOURHoLMRhIgNRLES: &mo%grc B0 KRR REI - B Sal d
bi omarkers to a greater ext han sai itrve control n sone
enbodi mersxpressidneofoag er m@nbmmmkemwmggitmee@ntﬂqevfee&ﬁhewrmiombf ¢S, | L-1B,
| L-8, MWP- | CN8, LPO
and MWP- Ioé%otr%ﬁz%rbéog gré rsei?td 8% $?%1an s:i’ls g‘d tgsg\%m (gmgoljﬁ ¥rol gtr'é_e)?%nrtt
enbodi nmentlgch mh@(m@smn Df/@e(mmar@bf sdmivmemzelgm estdewntrhglla}«qolvmsi pmxtmé NNP 9.

In still c(())ttp mgodellrgre% te tﬁ ‘Bﬁ ve contr? down-r equl. Lg? i{

expr essi on" 0t PRarnegREaet &féé?ress{qﬁl PRVEARYERT 1T TS Het hod
for di agno&ovﬂgregﬂmedlﬂpﬁﬁldites(hoﬁﬁ)aﬁxﬁi iith @ahenapsiedo, wiiEHRE Egirédgio bt ateirng a

gi ngi val rom cti. t he presence of a bi omar in
the gi nglwggtsiff{)q Igmat %rtgés Wr?greg‘H%te‘%&(/ ‘pgqsmtvﬁé ’Bfoi oReln a fet Ctoﬁhp()b?(ﬁgl val
sanpl e, dhagowsirddglatdd ehexGRBIGDMint Br P6Fel PPN bRINaElSABSE cfAsETkrodlert he | evel
of the biomarker detected. The bi omarker is. at | east_ one nember sel ect ed

from t he iU BRostvAgonsol fpasconnounggusefil ingtreaijngpa diseasgptpndidipeal | (- 178,
CARDL O, RQMal Bty | L-12A, IL-6, LCN8, LPO and MW-13. In an enbodinent, a

manmmal i s a human. _
[0050] In some embodiments, the one or more biomarkers are selected from the group

consisting of: FAS, IL-1B, IL-8, MMP-9, DEFB4, CTSS. IL-17B, CARDI10, BGN, BE, IL-
12A, 1IL-6, LCNS8, LPO and MMP-13. In further embodiments, the positive control down-
regulates the expression of FAS, IL-1B, IL-8, MMP-9, DEFB4, CTSS, IL-17B, CARDI0,
BGN, BE, IL-12A, IL-6, LCN8, LPO and MMP-13.

BG\,

[0051] In some embodiments, the disease or condition of the oral cavity is gingivitis or

periodontitis.



[ 0055] A gingival sanple may be obtained by any nethod now known in the
art, or yet to be discovered. That is, the invention is not limted by the
met hod ofwolkwaimnsosg a gi ngi val sanple. By way of a non-IPCrUS2e1g/oe96anpl e, a
gi ngi val sanple may be obtained by obtaining an oral tissue sanple fromthe
oral cavity. G ngival sanples, including gingival biopsies, are obtainable
by routine dental procedures. Oral tissues include, but are not limted to
fibroblasts and epithelial cells obtained formthe oral cavity, as well as
ti ssue and/or cellular sanples obtained fromthe periodontum and the

gi ngi va. [}0056] The skilled artisan will understand how to identify a

bi omar ker[0992] dheorpg erpbadimenis iy ROSIYSOBER! Y 2 A2lorensdichipheprigiher st ci at ed
Wi th and/@fpod@fht G phitite8n@blgiréRkarsanpl e. An exenpl ary met hod for
detecting the presence of a bionmarker conprises obtaining a gingival sanple
from t he (803 Yeavtheyerpfodimenssproxigpmegiodandicredinthadest snrayad dayyregulaiesh a
conpound pab 0, i e r i ers
(org. "B sAHeBRTN GRNA et S5) BEbanRrOL Yool Rich] el BFRNETT 3
(e.g., nRNArolgénsmeenibNdimeatspihg tast dremm)inddovi-sgelrkethepapeisdm of &AS, [L-pept i de
f ragnment 1,0% i I n h [ r.ker | g6 acid
such t nat e HE 2 BE R BPERY Chr G By CRRER oMok Pe: B PEFIRS: kENBLERD: Ge
encoded hwdtNMBIPALBC k@b retdrtbxieht dah eaidgtbsitine tcherddi dh dgiticalentadipleats, tha an

e o | abaogdeh 6eel coutT SR EXhsabRR oA THp O | h SH g G o OmET Rl ermRNA or

genom c DN&tivd brtroLgdvai-@gdeteslthpe@iressivant Mvipfigr exanpl e, a full-length

bi omar ker nucleic acid or a portjon thereaof, SI her . sui t,aqbpl@e probes for use
in the dild%bsihiae aRhyle srettng FipenMegnddred GeREBREHCHOIR (IHeaT 0087] I n
anot her ephRdhiMBsHprishy AeBMhg b YinghRl A HIOGoRI BEBIakREal RRRIISEHe HraBrRNt | body
capabl e of binding to a biomarker peptide, such as an antibody with a

det ect abl & 4 kipaprkerpftthd gtigve! saplbaleiseingcthedeyiel of thadrsedrkasdn thepgingivalact
ant i body, : : 2 : The
term"l| absgﬁgﬁ?qlgé\n&tgi HEP%QOE Fsﬁg‘tv lttﬁgergyrdgggangsreg{aenl{glg%g# t,gé }egai%ﬁ?%nde }t(ecg
enconpas Hettictedc fThe hlvslarkey isoft leasieonsrmadyeben selented fyend yhebgroepemisistimg ¢fi FAS,,

physi cal Iy 14 nkign . a syb t PREDE 954 afpts hqdys as
PorT el e D aﬁgﬁﬁ?‘%ﬁ%ﬁ% t%hgspﬂo?’-e&g?g%f% ?’b%@;‘}’ B RaL2A Pt NS,

anot her rlckantMMPat3.ils adiembéadingnt] alvemmed! isbohanph.es of i ndirect |abeling

i ncl ude tion of a i mar nt.i bady usi a fluorescently | abeled
secondar y O bt aharBin Al s BeAtgha e aR B ot or SELRESt hat i «
can beddﬁdi@@_b@eh.mmht is) u?riawﬁeilahIiy(nbﬁbﬁaitlecldb§ttnceﬁteawhotiﬂbbg{iﬁz|9§&] gié\igiv&lhe Iter;n
is use erejn, "gingival sanple" s well as the term "Dbjol ogi cal  sanple”
s i nt endBBPl, BB e rtqnégwggg SIS a2l SR BaY be phipiasd Pepiapisd f 1 om
the oral gayilti¥sRisapls WRIEGE oralsaw®! IGiRSvdl kSHHES inchRldgSsimiehl blopisls afer esent
within the oral cavity of a subject. A saliva sanple may or may not contain
sonme or atbraigpbler fe reuine ddiporerRdyrcas Bragitisgieyancludhaiutjase nohdimited glet i on

met hod  of figBiftad WAl tRITiaF&ls '%taHé@%rEPt,hQ%Fa?E&vnP! AREKAT TN /P Bl 14 €

(e.g., protein), or genomc DNA in a biological sanple in vitro as well as
in vivo. Byplgaybtaihedirethd penodontgn endiplwgiven vitro techni ques for

detectio i . i h Wl i | itu
nybr 1 ci 2t e PRI M LASRIAR T (e Mbh BKEEh S Sllhis

i ncl ude endydieg hibidkeakérrthaine sesobieretl vegsangdéor (sELrEBADY , thaNesgBrhsdnipdd. s An

i mmunopreci pitati ons, fnocl1 t| rrtrruntgfl uorescence. In vitro teﬁthni %;Jes f.orl

det ect i on 81 PBPOREFREFT SESEHECMDRESIGR PLiy QOB &P AP B PPAINYZA BREYAl 1 vi vo
teclhni quaambm][frcdxett&girilmaviqf cl)ﬁJa'btélﬁleéJK}EEt dneRbhtd&ingnbd tikepld With @dbdmipBighdi ditf) t he
oral cavity of a sybject a.labeled anti-Dbiomarker anti Far e,
The ant HOEStHPRe LAt SirenEr T dnTRd SOt PRoa et Gk AT oM Elonce
and | ocatdesdgtibed h&eialdg ebibmaikdr Beideieeleqd HRNAL gddaidDNARENBEL stRekdrques.

biomarker peptide (e.g., peptide fragment or protein, among others) encoded by the

10



[ 0059] The | evel of biomarker can be quantified using any nethod now known
inthe art, or yet to be discovered. That is, the inventionis not limted
by the newbadioofisagpuantifying a bi omarker. Mt hods for qeamttisteiomaedeon of a
bi omar ker may include those nethods set forth el sewhere herein for
detection of the biomarker, or the appropriate nodification of such

nmet hods, as will be understood by the skilled artisan. In an enbodi nent, an
ELI SA- based assay is used to quantify a biomarker (E.g., use of a PGE2 to
quantify I'L-1B). In another enbodinment, a flow cytonetery-based nethod is
used to quantify a biomarker (E.g., LUM NEX technol ogy, including flow

cyt onet ryiamdkdraseleichadé dudhethet theoprgsenfe00b @ bidmarker rusjsécacid gr fhiamegkeri s

di agnosed e group
conar ot 1 mePue beREel BY Al B ReheR il ARGEarift. SR ARG

BE, | L-12Aagtlt{@&, delcmd&,bldumkamlRNM%rb&maskeegewmxe@erralabhmi nhémelacml,hl chis
consi dered .as e art. t at a rmal "
level of PAARY Cﬁp{}’g%r%lygﬁg?wé RNt gﬁﬁ%aﬁ %’rom\ll%lﬁ&% 98¢ nu%nelc amdzgr(i%ual ly be
a range ahn 6o foetdample, @fisl-Rhgthbeondrkeraiukieic.acidl or AQoRkdn’ théreMeDth@zf- sudtableomar ker
is that which_is associated with a healt%stais or, a state of health

devoi d, JrORsRELsHIiEY JigengatcAssays 8F thp SMeHioRrafestited 6% such val ues and

ranges ngyosg INaBthet BmbbEmaAtt an Qlger¥B¥r B@te@ﬁ@%lblﬂhﬂk&dpé}y dé he ap iﬁhﬂlﬁdﬂsl
arti san usm? met hods known in the art, |nclud|n not linmte
©

conduct i rfgP¥ioREPIENEdet % BIoMarkes PERHAS. S¥ehaasn wgméwmhe% dstﬁftablﬁé@ef rom a
subj ect %9%@&&%&fpommﬁaﬂ&rmfamnm;\ntuqaéa@m@ooewdr%mmm ake6ecg, or

alternatlvely synpt oms of periodontal disease. |n another enbodi ment, a

"nor mal " Haé\ﬁelfi(ata)m)g@anobe wseli Shmtckirlabgled.d vaietegtrdco ragrivedbe @h agtisjdsct may be
determ ne r C IHEEU i n mral i an
subj ect i gteﬁ%gv%gﬁ%)tn?pg& ‘L%&@ag@n oééﬁeltq%%b%{)rg%glgg&y rE%l{E?ré gt pbgﬁ/m
synpt ons lbﬂ<1qg¢a|dot¢dablalsulmbtameasﬂethe[p®@ﬁlqr aAtibatyr aavell hevdlirectvaleling obther ange
of a biomark termne ef erence val u for
absence, pcg?be Orb%’t?‘é ‘fy %3( reaBtlwﬁ/watlp pe?rl "SHS At ﬁi‘f]{ (greeg{s]ye?albﬁlad Bxan ﬁs Oqe
anot her asgiect Jlabalinvglinetidabdeseetian ndrarptimegl si@ibody raimgea d]ﬁm&sd@ntbyraatuem may be

4720 25 & LUt SIS L RSIEE ALE L RS BLESHRS, Bl okt o

per i odontith thicz&a&RlyildbeRed BREFRIidiGONPri ses obtaining a gi ngival and/or
sal i va sanB)I e fromthe mammul det ect | ng the presence of a biqgmarker in
syARe

the sanpll@8058etedis fegmt iR gispd\greiny gl éars Vel enehs &5 ebiolggigal
conpari NGakBR”) RVilen®d B AEREKGEsuks) dehe a%%hc%léap iR d§lIfEdriB/diE & ence
val ue corre at| ng a | evel of biomarker with periodontal disease; and

di agnosi rgvinel aanbiedt o well getisoanrrels 2e Swids eransvithive theevral cayfty ohe

bi omar kersubj@ctt he sSRIRAA lE%afyecﬁrFH-?J}ﬂ:%t thntsln%mlng\()?lall S 1R QRRCKRPordedRtashhe
reference val ue correl a?es W th periodontal disease, wherein the biomarker
is at | eagngimieTimribahe detbeivnedethedpf theeingendiap cermrlpsumd g dgsect Pi@narkdr- 1B,

| L-8, MWP- 7 A L
bt e TN AP e dtocchdragnorE B i PridhogRL sintpe £/ ¥ied s Retl WP

anot her enmbodiyeay oftaheombrmtmgoammblednrseawetecmlchemg”owdettecsmn [dmﬁ@]]larkﬂ

anot her e i ment f.or. di a 05| erLo ont i se in.a mnmal
oo ML oRRAL MEe NirfiRh 196rcifhichs 30030 MRERPEINAAEN L uitn it

det ect i ngietdateiopresbemmeke@fpeﬁndu ioRidk hzynie ﬂlhleedsmﬁmdlr@soxﬁatt%tay@qmmexsb evel of

the bio ker the sanpl e, ar i the | evel of bionmarker jn t

G ot val g bl FoR SRR A TBULRO B R e ST REReS

control sqfRliéh ofiehekét g%ﬁlﬁmmﬂmincltﬁle @b@tﬁé}%?&ld@ﬁamnpm hO@lﬁwﬁrﬂJ}ueg If&ease
when an altered | evel of the bionmarker is detected in the gingival and/or
sal i va safffcton ef diemakerRsptidfeinglyft ingrduciigpnie theyast e3vity vha spiiemariatsiedi s at
| east onefESBRIrksehRBLOM Efd'roéﬂaffn?% GhOURiBRANSdafit b thbefed Fveh al FadibBetiviel- 8,
MWP-9, DEFB4, CTSS, |L-17B, CARD1O, BGN, BE, IL-12A, IL-6, LCN8, LPO and
MWP-13. In an aspect, the level of biomarker is greater in the gingival
and/ or saliva sanple relative to the control sanple. In an enbodi nent, the
peri odontal disease is periodontitis. In another enbodi nent, the
periodontal disease is gingivitis. [0064] The invention also provi des a
panel of biomarkers for detecting perilddontal disease in a mamal
conprising two or nore biomarkers selected fromthe group consisting of
FAS, IL-1B, 1L-8, MW-9, DEFB4, CTSS, IL-17B, CARD 1 0, BGN, BE, |L-12A

| L-6, LCN8, LPO and MWP-13, wherein the biomarkers are obtained froma

gi ngival and/or saliva sanple of a mammal di agnosed wi th peri odont al

di sease. In an enbodi ment, the periodontal disease is periodontitis. In
anot her enbodi nent, the periodontal disease is gingivitis.



[ 0065] The invention also includes a nethod for nonitoring periodontal

di sease in a mammal conprising obtaining a first gingival and/or saliva
sanpl e frwo2oteeiissamal at a first point in tinme, obtai nPOY/US260029604

gi ngi val and/or saliva sanple fromthe manmal at a second point in tine,
detecting the presence of at |east one biomarker in the first and second
sanpl es, detecting the |level of the at |east one biomarker in the first and
second gsanpl es. and conparing the |Ievel of biomarker in the first and
second sanpl es. wherein a decrease of the level of the bionmarker in the
second sanple relative to the first sanple indicates a decrease in

per i odontbimatkes ehwoee presenie anduiepation Engl swhieat ¢pm be idetegied by séandyd dmpgisgrar ker
is sel ect[&g 1q[1 m t he group consisting of FAS, IL-1B, IL-8, MW-9, DEFB4,
CTSS, IL-1 %, ARDI 0, BG\, BE, IL-12A, IL-6, LCN8, LPO and MVP-13. In an
enbodi nen0059 Mke [seelicddomaaker dars efagl@nti’éeqoeﬂririgoamml&thcidsnow kncavvoin [iles art, or

enbodi nent the erio I S. gl ct, the
vent | ot Saror R e e hadsr i TR sglo Ak bh g MG of ARNAREET

wher ei n tHitﬁndTleﬂTMet}lﬁﬁiS fafqtmhtéﬁcatxe:dof ev@mader atay lisdsie tbose rhnthmiarsktefbrth;el ect ed

fromthe nS| i | L-17B,
carono, sk iBe HoE s dofefon of ieniomibes. shd AR o B oL ER o Tt s cwher e
herein, aRaMas BV bel @Mek®o0by aeskilledrdiian S UE An RndOEMERT an EAMSDBased

determ ned usi ng any nethod discl osed her r known i and

h
correl at @8%ilt HeHdP ABHBIAY abiakerdE- gaéls%lﬁgf‘&)ﬁ 24P élua“ﬂ%nlr :Wgn?‘i girthher ef or e

features apaghiead 4 Aowt Eﬁa&lbt@gf ReEd aeeydals ied @S gudnfifyd aNEBiBHBke N NT
peri odontal disease, the nethod conprising contacting a cell with an agent

t hat dovmwl\égi%teé@wéagw sglyding Hlewsiyipmeiy apd kisqrdaseddlefcein)t he gr oup
ConSI Sti 3%6@? EF %’as%klfgjaBmarlnl'nag ds %o@ed Qﬁﬁ?%rlogﬁ% didebse R SARN er BAN,

| L-12A LPO an el n the down-regul ation of the
b| omar kersclegrd épat tbs gwiupleoasistagudtiAsh 1Lr BatlL18e ABYIP-OnOES PripCHRP.ad sl at ed

wi th the pgihadeptgl 1?9' Aepse- 1l 3:71*]18 %@Qn&%ﬂ?'1@‘%9%lev9teé"09m%elgvel

down-r egu at| ng agent i s corpri i se in an oral conposition the or
conposi t ivarich is cadiviervidsis énarohat’on thermammiavilk e underatood Het apétrqrmallij etval ofding ease.
rin oral

[0068] In.a of treat.ing periodaptit 0 th
Lovi by ofeiA T ay et dtiy REhe PO b bl ROl ors 3
bi omar kertke Bamatker. r aducechlagveleses bibadrked S&mheﬂﬁctheraesmmteﬂhﬁt}oﬁ héﬁhﬂh?
bi omar ker s na r d as descrlbe se) e for a

oot Tor s HADRY 7 Bel PR e oo SRS b e o Reriogonel gisgpor STt YPhist
mammal W riQep el Beomoa@humt ﬂherarﬂ Br e RNBYatail M\Aﬂe%kmadtahea@rualhgcaw ty
of a mammal . That i1 s, be reduced at one or both of the nucleic

acid and ‘?ﬁ'ﬂéﬁdéllﬁ‘POW%\)EIt%e a‘ftshé‘F@SV‘gr BRIt A itedeoacndysting pmatker dAESHONi n t he
oral cavigkys sh Tghal Yampi&eoHdan®r 84U albieeNp&PulaiBn of mammals known not to

have periodontal disease, or alternatively, symptoms of periodontal disease. In another
embodiment, a “normal” level/range of a biomarker for a specific mammalian subject may be
determined for that specific mammalian subject at a time when the mammalian subject is
known not to have periodontal disease, or alternatively, symptoms of periodontal disease.
[0061] A “normal” level, value, or range of a biomarker may be used as a predetermined
reference value for the absence, or substantial absence of periodontal disease in a mammal.
In another aspect, a value above a normal value or range of a biomarker may be used as a
predetermined reference value for the presence of periodontal disease in a mammal.

[0062] In an embodiment, a method for diagnosing periodontal disease in a mammal

comprises obtaining a gingival and/or saliva sample from the mammal, detecting the presence
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MWP-9 or the reduction in the level of an MWP-9 may be effected by action
at either or both of the nucleic acid and protein | evels, as described in
detai |l elweowhav@siserein. [0069] In anot her aspect, the iPovarstoion2wrovi des a
met hod of identifying a conpound useful in treating periodontal disease in
a mammal in need thereof, conprising contacting a cell with a test conpound
and determ ni ng whet her the test conpound down-regul ates one or nore of the
bi omar kers FAS, IL-1B, IL-8, MW-9, DEFB4, CTSS, |1L-17B, CARD1O, BGN, BE,

| L-12A, 1L-6, LCN8, LPO and MWP-13. The down-regul ati on of at |east one of

the biomarkers is an indication that the test conpound is useful to treat
peri odontdla Hiogwgse in ihey sarapteradetesting jthg dyehpt Hepipmadsh imthedsasmds eandwher ei n

the incr gﬂr%?gmlgeﬂ‘@Hevglfof{bhcﬁna{?ké?qﬁlriﬂégﬁwgf% taﬁﬁega'eaﬁlﬁ@d Wiedrdh 8RGO EorfY IR OMaL i C

of periodo di sease. In an enb peri odontal disease IS
per i odontd leve of bivmarist kéth peribdsaitadisease:t dnd q@ﬁempmgﬁhrpamandnde*a@epqr@dontal

gi ngi vi t IdS seas{eooh ]theI Qe the@gﬂbﬂﬁ?ﬂ% 'the %a% df.h@o(?re?;;ongg %at}lé {Egelpoefrblloc?rga?@éral

di sease conpri adm ni stering an agen a screeni ng assay
descri bedhdrteheenefe;erm vaiue:cx]irt}:llanestWltlinptﬂfodaxgelnhs:asteha/henemhhtbbllom@rker orat leeste

bi omar ker s of i odon di,sease, wher.ein st s is an
agent i defifiFy bsyle‘é[[e‘ig?o Hen %rog}gggvlsalggcf al‘lb%é elﬁ 0@68 CMB/E}J]f ‘?ﬁ‘?@%

enbodi mentTss, e-i7By @RI, BON| BEs 1B-108t hDs, fLaNE, rieEd nmedatMpfP- 3er ilndant al

di sease, rising the, st of adm ni steri a therapeutical l ctive
ot - of s ST A st e & ReHRUGLT o St s pefofdcr | n
need of sdqgegsetlgg@gmigt As defined herein, a therapeuti caI ly effective
anount of agent (1.e., an effective dosage) ranges from 0.001 to 30 ngy/kg
body wei gR063]dn én@heatﬂng}ooémw tiomethoddoncjagsigeiye weiigsiental fisease p ameanptly 0. 1
to 20 ny/ &%p%@g%b%h% %méﬁog aﬁél'/%ﬂsanf% %rrﬁflcelfr@rﬁ@lm Marhxtnﬁ)l &Qedirgé 'ﬂﬂ: réef@ 9

ng/ kg, 3 to , O ﬂ éh The skill ed
artisan wifld bl@[p?}“k@dh alleesaﬂmﬂ d@é@‘ttﬂﬁlthﬁ \‘e&@to(ﬁlﬂ‘;«? l?‘r@!}lal‘ £ In {lehgaen Gnémﬁb’e“a’ge
required ths?le@%l o?g o'm\éﬂ!ey irt tﬁggﬁlgﬁ/agé#ayo?gahva sg}ﬁ}!)lg(iid 8 1K1 of 10 sa erﬂl(grﬁgkero the
severity o I sease or diSorder, previous treatnents, the general

heal t h and/a)conagesanfpltt, h’d\esamjﬂ@cmamandlsodlhgmsm B’éhiS)eBOd@n@i; distase Mireeawer ,

t r eat ment of bj w th a pe |caII fe

iy bi ¢ or® s L PLEE vt itg el LA R S sRlb S ST KBl B8

seri es ofcontrelatampid, Svhekdin \mhd bicalagar he aanqastemieamedbérhwﬂecteklefr@ﬁfthe:tgroue dosage

part | cul St RS TENnges DIERSEEEb T By CaRE i SORLBF,

di agnost i RAA358Y BCHS, RS @hd bedPher eh an afct, wRevel oeXidnpikes istdhaitagetie | s
adm ni stered al ong}(i part of phar ngceutl cal conposition, or as part of
an oral cORPYA GRS rﬁ)ﬁ@msl@h@ at%ntﬁo Ft5o8hel S%@i?zf B sialrdgpent

non-1lim tpemda%armieese fs Tﬁerloemlnsof VYRSt NEYb Ja Bn S CRE L RED&Shtd] Nidchier 8 DY
contacting a cell with I n an enbodinent, a cell is a nonocyte. After

contacti ngngivigel | with TNFa, the level of MW-9 is detected at either the
protein O[rﬂomqlh@'lrﬁfeﬁt?dndaﬂoeﬁf@\hdeslarbaﬂa (ﬁ%ﬂ)%trkerst @?dér@éﬁ%k SfiodMBr fisdase @l SO

ascertained I'n vitro by contacting a cell with TNFa in the presence of an
ant i bact e¥ imammageqmprising tan asmvadibrrsrarkers seectedtifdyadicegrpen cangeting ofsF/25.4, 4° -

trichlor OLLZ v %XM@ E;ﬁg‘iﬁzt BHRAr | it h 93 BRARPRECBGR! BENSL. '1@)(61'5 éts,gL”CNg,

2,4,4' -trlc ‘or o- ydi phenyl et’her 1T's 'an agent usefu

down- reguILl%ﬂ) eanMMRBhﬁiMRErelrs'éb bfooratiterdeee ebtmlnedﬁfrsrayiglm‘exﬂ alrhd/drcsall\diesamphi ni ng
the | evel rker cl ud y..assay. usef.ul |nd1

Funct i onal ogrOr g RaERa e PERBARERER IR Lainlh o Bl R
i ncl ude, bpérlcaibetxtnotln hriothek eﬂb&dimexhxuvb I}sE)@dbﬂtsbdiseamagmgwaml body- anti gen

assays, p[%R(t)g]dﬁle 1nv%ral'tYoar'1ga SO mcslaaless a me(%}llo%rtjornggrﬁl![o(r:mg%em}/d%ntal disease in a mammal

comprising obtaining a first gingival and/or saliva sample from the mammal at a first point in

time, obtaining a second gingival and/or saliva sample from the mammal at a second point in
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[0073] In an enbodi ment of the invention, a neasure of down-regul ation of
MVWP-9 by detecting the level of MW-9 is ascertained in vitro by contacting
a cell wwb20idEasia t he presence of an anti bacterial ageot/mseaooesspari ng
the | evel of MW-9 ascertained in vitro by contacting a cell with TNFa in

t he absence of an antibacterial agent, such as

2,4,4" -trichloro2' - hydroxydi phenyl ether, wherein the experinental
conditions are otherwi se identical. A lower |level of MW-9 protein, nucleic
acid or enzynmatic activity in the presence of antibacterial agent than in

t he absence of antibacterial agent is an indication that the antibacteri al
conpound tteswrileicedia Beeyesomm: of ay {cagii e pemarkareinsthsoldrst e seored semiles.

bi omar ker, t

Addi t1 onar 15 . ST O A TN BR: BRRANSE il Mat Th ool hples ind

regul at i campsiingghaleyelagbiwmatsenthe fitst andreeondsaprlse, whersInudilesgeasbel thaot
limted t i f e e { set
Forth el SouhSAEEhamaAERh g SRo Pk sl \o R ARERLERETHAdkleaie
nmeasur e gferiddmul deepst at thomavima, dmdanmf:rréaerthecearlealsveormMGredir&tred stlect@infrom vi vo
ef f ect servation.or I B WI Il be
cnder st oot ERdL T Ui Ttk B YR R, STRbt Bt R & B

corr el at RE,tIb-1aA, IIn6VLOUNS ff@and MNIBEB vlatanmmhmmm@auhet perlodoal dispec, dovvn
regul ati on onfirmati.qn of an in vivo

t
obser vat |p8H°‘;anEﬁ u[B|aﬂﬁﬁerﬁm%oﬂ‘b"gnvﬁﬁﬂgﬁé‘?@%l 8'??3@%&%%}&‘“8? peri odont al

di sease, [@06BRlIhas asfect, estumivagion PaURSLOGERS] fRXERESe PériioMaDABEKETn @and/ or
bi omarker activity in vivo, and a nmethod of identifying a conpound useful
to treat rbaé?m%idwmrap thy wamial basgn slevatedirve! of ableeraing Giomarkes selesded (sem

bi onar kerthé(:tjgl%@eonlgis@r@afh@xs qtpilB\é[L ¥, Mmm MSEFEEETSS; B.-178Vdaes 1 eBa, .
I N

(1996) J Peri odont . I'n anot her aspect, down regul ati on

of a bi orf-Rbrl2feHstrlddNg.A-RA @f}dd\’li\’? h3 phedisetikad chewhere ihgrel, ghpveasmal

i ncl udi ngevelg%f o'ﬂQBr 'oxrgstu bltof?varlgefs%% 'aéteﬁm &F&s‘i 8%‘?’:{) OQJ' (§§: & heqelgEt hod
of reduci ng a pat hol ogi cal excess o |omar er a%jg i omar er activity in
vi vo, andr&neen frotheoft, 'amtbmr'reﬂmdwqitb peuerpoiahdisesse hisihppropriatee aThepimvésidont al

di sease / t i e of hiomarker, and/ or. bi rker
et oty el ERAMCE R RA B0 ARE B fEETeale B LRRRSE WAoo o
reduci ng disepsat ﬂlelndnjjhcdadon&)x1smg$onthctmtg d edsvittoareageit biaodmvﬂ(-m‘guiafes ahkagar al

cavity of a ereof conpr.i si d s e r al

cavity ofonf REoARr et 5P PE R rrr i AT el oW S goRes Ly

I east OHGKHKBSQIDIB-H'KBFCARDQEO:,UE@NJ‘ BEmLt—hBA gLQ?lJpLCNXH&PS)tanﬂg\/IMP PASshetelr thB8, | Ld8
I RD 1 | L- 12A, 6, LCN8, LPO an

MVP13 iDﬁF OXRT 5%%5 hElP?‘Eacg?rf &%rfql%s pip %éed*&&tf%gmt ﬁ‘eh’ﬁf'toﬂ‘&r REPYByel in

t he oral a@@)watem“Qﬂ‘htﬁé"llgbn@amld,lse@(%ere| n the inhibition of the bionarker
| evel results in the treatnent of periodontal disease. In an enbodi nent,

t he i nverPedhIphpp§igedimgntna tiespprissr @&dﬂd@gtﬂ@m& JeaRtisIcopPEsd WiiRes o5l at

| east ONQoRpSIBINKGhd the -ofal coMYMin MEmIndsterbdtd DRraRidl (FHM Ttlv)é &im@on‘f@mm' In
need thereof conprising admnistering to the oral cavity of the mammal an
or al conﬁb@?f‘@l on conprising 2,4,4 -tr| chl oro-2' - hydr oxydi phenyl ether in an
amount  Whigda) s aCHERGS iof Grehfd f WRseLdei n the
oral ca\\l/\ﬂty J) {he rram"cr)a e F)el n t F%%Ftﬁ{gghn%o NM; grﬁ/ﬁ/&’aé oOfﬁ}ﬁ/P

| evel regudmmsalian arhlecdniiosition,i tbe agtﬁVlB(mfeomeczrsn@re td@gar&datmaarbeorfedmdmect i ve
tissue | oRen 76 AbIO m din the
or al U%Ee%/cr]?ﬁg@glgetvﬁl h%?ﬁn%) 8? 5r morle%g’)og)sa]rléeé may r%ﬁ% ceeld & ﬁescrilbed eﬂsewﬁ%{g di ment ,
a bi omar Kereimydiy elmnplechssetcfottm fdrhe:hmn@d inGkevarhyunbyf M9 liregel logall avgry toffie

bi omar ker_at t.he nucl eic as.s el s where herein. Such a
educt i ot ELIFRertS sl £ oA RE My Bur aRsF L e ek Bt d
encodi ng Thhaeis indvisiPkedy Heaedpiced ditRNA))r Baikl of the mlﬂdlﬂdffad’l&eﬂid roeindeveiL e e
expressed nto he oral .ca uction,.of _th ncodi i omar ker ,
f or exar’rﬁ?C}é’ éf’ LRy f’%ﬁ?g\ﬁw%yg ge 8’?’5 FRYIY: éfmﬁqjl hs) t"éﬁmglﬁ’f]é)g Nas will
be understood by the skilled artisan, when arned vvlth t he di scl osure set
forth herein. Exanples include reduci ng the transcription of MRNA encodi ng
t he bi omarker and degradation/elim natl on of the nRNA encoding the

bi omar ker .



[0077] In another enbodi nent, a biomarker may be reduced in the oral cavity
by directly reducing the anmount of biomarker protein. Reduction of

bi omar kerwpnotoeiisosaay be effected by one or nore of mnul PCplis2aieobsws7gques, as
wi |l be understood by the skilled artisan, when arned with the disclosure
set forth herein. Exanples include binding/conplexing of the biomarker via
a small nolecule inhibitor, inhibition via a natural or

bi ol ogi cal | y-deri ved nol ecul e, proteol ytic degradation of the biomarker,
and affinity-based clearance of the biomarker fromthe oral cavity, anong

others. An agent that reduces a biomarker g be an agent as descrlbed
herei n, SUMP-%er the weductionin thiglleyeboan-MyWr bropr bp pidasied batagieen gt FithetoOSAN) |

it my b t Lhg gption prOV|des
met hods ggﬁ?ﬁgggﬁﬁgﬂghpﬁ&ﬁgéF%ggﬁggg&IF%?S gﬁrfs peg%@%ontal di sease.
[0078] IdoawbﬂhanmagpsmmtchmvmmmemKwahspmaﬂudeéWvaﬁmd51@mnmmeéuwﬁg

EZ{ : Oldﬁn: ﬁge%lr §|per(1zoafi\5)n al g‘ls?as% g a mamma elg(rjle tdq%rgcﬂf c ng{nﬁ% rﬂgctlwggﬁ ggbltg?eg‘ a
bi omar kera tag cempodndrand déte:rnenmg M«em@f ﬂhe 1153 3 tcnm]idned dmw:er&gnutare,s ohérer more of

down-regul at.i on of e b| 0, {e i.0 | east
one synpth%éﬁgﬁﬁﬁﬁ o i gﬁpéﬁﬂ%@)%ggﬁéﬁrggﬁgéhlﬁgﬂgg#&% gﬁ §Ee t he
ability of2aan-eylatNgaPOD&IdINMMIP- BS BRtdohartrtduliiRh & bt l'ézﬂ;t btﬁee(ﬁtthd)lﬁibmma@t al
di sease is ascer t.ai ned by conparison of_ the effect
2,4, 4" -t rif ehiRshGtion hel fegiRst HOPREKRA 1S s Hut tooﬁﬁeabmmﬂm digeith 't agiAmRalon wi t h
the ef f ecimigfed W@ fRFi8dontP AResk L WReiR PhdthQUREK &fve ISR biBBHI@E is@soclatdanot her
aspect. the ability of any oral conmposition to treat periodontitis is
ascert ai reith g/ Ghipaiemsdn obperiodentelfdisase. dn apabedigient dieprssipdanin dissaseher i n
Vi vo or as set forth
ner ei . [OBET i A A b e b A PR, (e g, o
met al | opr[80@asle onerembedimenti ymothod of treating pasietlpntatetiscase compawmfkmnwing
observati | £ er 4 titis,
et hod of t Satic el By o ehechl ol e E Ik porklsC B Tl Fanift AR
met al | opriohibasee @madre blomatlarsl co:fmeoockmgéda@m witieyein atrieasi we, of Hrdigentsistahod of
|dent|fy|ngta ggggb usef ul treg ]perlodontltls and/ or reduce a
pat hol ogi &51t 458 %ﬁsqﬁﬂgnﬁﬁgﬁﬁpﬁﬁ SHEi S mar ker activity in vivo. See,
for exanpe71] GolabkentHodamtent, thafihva@tion ldeﬁ Zh%&hodl%ﬁﬂ:ﬁhﬂﬁent%’fq&lﬁladblﬁl al .,

. Cin. Periodontol. 2004) %%P697 107; b é g %‘ %rlodontal.
Res dg%)” 3%0“21%@”&3‘ ¢ stER PERdiRjstegpe 4yt eraHﬁP ooV © Fﬁt'sVF&B%?Pﬂ aneggio)
24: 157 166hiclanthivieare Qérloalbntal discabetd adapital in RRsd of 20A5teaftent 98s ABThed[ 0081]

The invention further includes an oral conposition, such as a dentifrice,
for use i rfetRgacraliheGcHYSE ANPYH. Oflarger&rp &s PR ficctivg dg5age) ERRTOEIPI on

conpr i sesy. @ @@@%gml%ssédy wéight, hleRUINO.0PES DO AN od Iw%eg?}ﬁamrlsr})r@r&a%enpl ary

enbodi nent, the a iS a noncationic antibacterial agent. See, for

exanpl e, U & 20mag/ke kedy weizgamBeyenire prefasative dhy0 medeer pée dmedkeby to &f er ence
inits e t t i tyhSe nt in

t he oraIQE%Egég?$fo °h aﬁ%% fecggbgﬂgﬁ? |Z§ﬁ§&§%%ﬁﬁ%ﬁgfné?5§9'@%@ﬁbby

wei ght, pregfierfadydry may mﬂuefrmhad@sabememda&b cégesvelyi tscas ybejehtindidiygg but

wat er -i ns | ht in
wator at 9 MBS TEERNRR he hBsPBE b ieb Py BnbS e fendbe RS

ant i bact emdatl ageg@ribe susbjezt, dndidtherrdisshies pes@it - Myndowytdéapimmyf a eubhmt withm an

enbodi ne th nt i.bact eri al ent, .i.s _doxyc i ne. di

The oral bemsairly sheafamodu AR bR h et p el fafeah g e anot her
enbodi mendan iidh@le@r ﬁhesca‘ﬂ’tm&hdnltsoﬂt wiolngdsdl Iseesppiodiatdanit thd é‘tﬁctxf/ehacﬁka@d’lof in
antlbacterlg. agen (% ﬁ% not conpﬁlse one_or addltlonal
agents t HEEY 4% %W‘F'Baf&i’yer“? J2Sa QB AL AE OS2 AT 8%0%% tregpent

ant i bact eThaatesen dasge AGy aeRANT frdnAER) re @B dN AREnd3EE bssayyasafesdrived aakinbagt eri al
agent to, and retention thereof on oral surfaces. In an aspect, an AEA
conprises an adherent material. See U S. Pat. No. 5,288,480 for
descriptions of materials and conpositions useful for AEA materials of the
present invention, as well as for general descriptions of oral

conposi tions, such as dentifrice conpositions, useful in the present
invention. By way of a non-liniting e énple an adherent material in a
conposition is a polyner having a nunber average nol ecul ar wei ght between
100, 000 and 2,500,000, inclusive. In an aspect, the adherent material is
sel ected from pol yners of polyvinyl phosphonic acid, poly

(1- phosphonopr opene) sul fonic acid, poly(beta styrene phosphonic acid),

al pha styrene phosphoni c acid, synthetic anionic polyneric polycarboxyl ate,
mal ei ¢ anhydride, maleic acid, and nethyl vinyl ether. In another aspect,



[0083] As used herein, a "delivery-enhancing group” refers to one which
attaches or substantively, adhesively, cohesively or otherw se bonds the
AEA (car rnyongioihso3ant i bacterial agent) to oral (e.g. toeChuspaogerey4
surfaces, thereby "delivering"” the antibacterial agent to such surfaces.

I n anot her enbodi nent, the "delivery-enhancing group” refers to one which
optionally attaches or substantively, adhesively, cohesively or otherw se
bonds an agent ot her than an antibacterial agent to oral surfaces, thereby
"del i vering" the anti bacterial agent to such surfaces. In yet another
enbodi nent , "del i very-enhanci ngg group” delivers at |east one

ant i bact é)myfﬂf cxyBRIE, thfhegeat is [adméns ‘Hﬁ‘éa'ﬁ%‘n 251t plpharmageutighsrMRASIORETt oot h.

The or ganjsGaf 6f £14rhIQBmMPOHANE LT SERLURomIENRESR! | Y hydrophobi ¢, attaches or
ot herw se bonds the ageént and/or antibacterial agent to the AEA, thereby

pronot i ng09 & @rytwayrpf@mtlw@lfamfim@@@teeﬂwéﬁvebg”é\ﬁMPt%m@hbe aEwtabted i HigPbEct |y on
the oral c%H{aEzﬂu(‘g Seell w']thsﬁ@% 'IH%B%‘B%WG?M?&E@ onggyééAhﬁfté%hQ ﬁgeard \Aﬁenage”t

occurs through-physical entrapnent t especi a
AEA is a withoENF.ithkedelpdIM¥BrS istdaectsd atmthutrﬁae (pfotmmochuqlmhecnériﬁtvbly Ipraow des

| ncreased, 31§ 8. LO4 o%B/ﬁ\?P%r}E aRY scex&amg(-ih% VRS ec”o% cﬁ g \%‘e"mgo' Ehdl ar

wei ght , ore °h dropho Cross- noi et & ¢ross dnpol ymer
still furﬁrésencepofomhﬁﬂ)atthealpdgysu cal aeretnbamm:ent, ttnff antl‘rlfacmnall dpact Br1,44°-agent

to or ol yrrer 0084 n .an 3 frlce
b oral | yraeBp et GRar SRR YA iy bt pHaRe TR P ey

present. MatRydipenpl ememts ztny@gecﬁalulseyulatr@ cwmurregulatfe AbiohRast s&%oby hwdught :
general | y 3- 35%%\[1% gumect ant | bly c‘g (&ne and/ or s%bl tol,

typi cal | yASBSIe S6Rping 0% }mm% erpipdudsey ity deefubior Bindygi cal 1y
10- 75%  Alhlike tedtisl a&t%yld%@ﬂnlnatnédaearﬁér%s&ﬁ@rsl BXANSIEOB WORaalks PcR@e.0. 35%
of the water insoluble non-cationic antibacterial agent is present

opt i onal 8t aggnnod digitefl dorall UMAYE & chagssh asihyis cantifedi-atiges asays PERAKESAVAE t he
ant i bact efsi.3L BQEMetrlcs®@s.i va may be incorporated in the water-hunmectant
vehicl e. Such opti onal sol ubi l'i zing agents include hunectant polyols such
as propyl 8081 dn ywe simbodingnb pf Ithenmvepitipaop measide & dpwariegudation gif, MMHI-9 &30l ves

such as etdihe fehl APt VARG GLOMLnGEh! G50LY SonNGRELARYS, B Firangppexes
i ntY & ¥

contai ni ng at g east carbons 1n a straig Rai as olive ol
cast or oipresang qgien raoﬂllalttgnalaagdnteasti eomnguehhealsvamf IMMEé’t at@taireﬂ lyvitradet at e

and benzylonggtrllnz Oaaé[e ‘Wi dﬁl Ceglbesle nce" EX’[] ent%rl% éer&l sucﬂ nci hlq ?I'IC loro-
1, 2-pr opyﬁ ene ycoI an pr opyl ene ycoF i‘gni f1 c¢ant “anount's of
pol yet hyIEn@/d@kyd:pﬂenplaesthercwhatinythafexpminemmll aondisinghate othe®3€ identivalr eAshoul d

be avoi ded 5| ene ef fectivel ibits the antibacteri al
oot rrty gwS RS B MTPRY pEotn i3 afieLi sfietc BT e Bt U8t bl eae
gl ycol ( Pifhactdidl whean thareselic Wbdehcet bi @htﬂﬁ@t@rlalnag&nv\@ﬂ ghtindiddtion @ht &R
triclosan: 1 PEG 600 reducgs the anti bacterial _activity of triclosan by a

factor ofaniibacksial compeyndt dp¥sieghieien gMME-1- he“a‘ﬁgleﬁ‘éém&Frsioﬁ‘é L] Shét‘ﬁkﬁrene

glycol .  biomarkers of the invention may be assayed in a similar manner. Additionally, MMP-9 or
any other biomarker may be assayed for down regulation using any agent useful for this
purpose, including, but not limited to, agents identified as useful in treating periodontitis as
set forth elsewhere herein.
[0074] It will be understood that an in vitro measure of down regulation of a biomarker can
be correlated to an in vivo effect, observation or result. By way of a non-limiting example, it
will be understood that an in vitro measure of down regulation of MMP-9 can be correlated to
an in vivo effect, observation or result. In an aspect, down regulation of MMP-9 measured in

vitro is a confirmation of an in vivo observation, including, but not limited to, treatment of
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[ 0085] The pH of an oral conposition is generally in the range of 4.5 to 10
and in another aspect, 6.5 to 7.5. It is noteworthy that the conpositions
of the i nwenviwnsisay be applied orally at a pH bel ow 5 wCrhiseda10/029674
substantially decal ci fying or otherw se damagi ng dental enanel. The pH can
be controlled with acid (e.g. citric acid or benzoic acid) or base (e.g.
sodi um hydr oxi de) or buffered (as with sodiumcitrate, benzoate, carbonate,
or bicarbonate, disodium hydrogen phosphate, sodi um di hydrogen phosphat e,
etc.). [0086] Any abrasive particul ates may be used and nay be sel ected
from sodi um bi car bonate, cal ci um phosphate ( q di cal ci um phosp ha%e

di hydr at é’P”OQS’aIaéldEFﬁ@%qu‘ﬁ%tbOd of & uﬁinﬁa& é@hﬁlﬁglé? UTKCESSr Hoh Amarksr| 3nder (e g.
hydr at ed y3nhdred) actib ity n Wil él€andah URERbA! rBfOMbﬂffmeeJ lcbinBounl @il CtoP@éd:i Cl es,
e.g. ponetherne and conbi nations t her eof articular, the abrasive
may be sdksedoatl fdisspseaandir cietiee ph pahaleeisal excgss eﬁ B@nerlﬁmaﬁﬁfeéﬁm er

di hydr at meul f at I r t (e.q.
vl at ed e T i B e B e oy Tt e
silica naypde duwedegutaucm ofis bppneckepinteatved igivitre st predigtor ptan igeliw reptlef er r ed
are commg[ Gl ] S 3 i m | neos
Silicas, da'!l ybtug\rﬁlg{ hﬁlll?t{egég’mr%]agﬁg% &C&i%ﬁorlt%l%av&% }]135&‘62 AS%QE& {%Q in
accordanqaetMIoIgIcalt hze:e;ssr ef éintmarker eantdico nbioAgrkere tictfvary t in VINO,UaISI aPattbpd oNo.

4, 358, 437 wder e ca CI m.carhb t n (Y

const i t ut'&g gﬁ’é“% ﬁ‘pctg’fntp%rfrﬁs%?eguslstoo S BEha %r%ggills\%/"esg a“@@éﬁgﬁﬁugg % at{“ﬂé@%al

abraS| Vesxadseofbibrh@tler antiesbiomearker acoimitplnevivechal ks such as ar agoni te, calcite

m Xt ur ereof , and,.syntheticall itated c Iks
ot or wor W0 ShA B Sesiari Ty Praoodi R EEPEisE « ARt T et g
medi an dijgi¥etas I bib@aket MaNhdQrdl &hvansof Prgimmably nk&b sherdtdincohfpridingr ons. A
second cl ass .of _abrasives are powdered silicas, artlcularly silica
xer ogel s 4BIYEFiNgQ the ogg! Sa"‘P’a?f thggnammajaan ?rébco’%P%sltIof‘(f‘& stedetcdionent

may  CONDPrb&fad el 164 BRE BIoﬁIaﬁér e fBh myegm@ecoaﬁgﬁdgc&fems zg.-f om.gl- 100
gm including any specific particle size with ran 0087] I'n an

enmbodi merIMPzh DEF8(, @E%dbtltmoﬁAB&lpo%@NI §Ec1énk¥r"1 é]e:? BCHE, er tdsMpBl-i shi ng
agent. Thg I%OAn a%fﬂunawﬁsgﬁ&te (LB P1Br Raflihd HE B IR Refln tﬁgsIal @a%lrgomﬁgr ous
silica gel; I ca xerogel or a conplex anorphous alk

al uni nOSImarmaalewmrem itheciohibgioh iof dteebigmarkerpeveticpiltsan g tesiimentof @olbditalal

| s i .
hose. uniieisays *heBiridf 8° el DEFluct bbb T eRL o bibaBUE T e
i ncl ude tdxoeseoﬁajllchsmﬁ@ﬁomdnberlafngmv@?'R o7 MOMENT, is tiehrralsaZIECHENTaribh3l iand
ZECDENT 115 and {1 |
pol i shi nd1 gcngmeoﬁ%on}mlsmﬁ&:(ljlmlm%term t8 tl?G %?llh}é(r)lotthﬁ ma%n??n}éora? ?mpossﬁtlolnleous

er e CHen
conposi t icompriByg Qo rttiddora-234hlydroepdishepgll éthdri mganagﬁISuntiwhlanlsaesffaanve farom

0.01-36% [0088 it ho i.n to.a theor the dvan ages of
Chis i varticow o Ssin wodio F P ol 6 s 808K Pimiee BEEENERST o
speci al sphibigibh iofi g MBAEY | @& MMP-13nleddt ichdst R tRl mg;eumn 0Ff.ag. excessive

2,4,4" -trichloro-2'-hydroxydi phenyl ether), when the amount of agent is

0. 25% 0. 358 %}‘%f@‘l’ﬂ“e‘é% tlgsuﬁgpagr@gws@mogtp@nqngs present, sufficient agent is

present tgoRf fAe&bmhIker In'é?@& RRMEeOh REbIaPERRY iif bie I@ﬁ/mmweqtaydomef faul ation
of at |east one of MW-8, MW-9 or MW-13. This is equally applicable to

ot her wathsrein. nls@h gmbedimeric abioswrker may o Eccliieadiin the Qi s g tyHerderin ragdatingbed.

[ 0089] Ar{hé’Bi%Inaﬁ(@F?Qﬁé hicfic b&d %evel, d€ W Ir§iTH QS HEReRS OS GANE RUfkiiBn SRYT €& of
fluoride 1ons |'uori ne-providing conponent, as anti-caries agen in an
amount  sukfltgh emedutigonsi pp¢ yr @Eregythet roicBicORE! q.mpmm the Ibisorarkbe (¢.oneRNMese
conpounds I 0 ubl e.
They are c feggggkgg@%%MV%ﬁgMpea%%gl%ﬂﬁfﬁw(ﬂ easePfF%%#lge |onsI§ﬁAmeter
and by sudpsodimg a ailomfarl@edmmmm@m may &s ﬁffenled magre @rmage pﬁmttméﬂrtedmw@unds of

t he oral FERAL A t el i alts,
such as. <BI'BRS oy ared HaRgAIEF BuFR, ShbfadicE s Bu PP LEARe S0 W RS
sodlun1fluor|de potaSS|un1quor|de ammoni um f | uori de, caIC|un1quor|de, a
copper fluoride such as cuprous fluoride, zinc fluoride, bariumfluoride,
sodium flourosilicate, ammoniumflourqgsilicate, sodiumfl uorozirconate,
anmoni um f | uorozi rconate, sodi um nonofl uorophosphate, al um num nono-and

di -fl uor ophosphate, and fluorinated sodi um cal ci um pyrophosphate. Al kal
metal and tin fluorides, such as sodium and stannous fluorides, sodium
nmonof | uor ophosphate (MFP) and mi xtures thereof, are preferred. Typically,

in the cases of alkali netal fluorides, this conponent is present in an
anount up to 2% by wei ght, based on the wei ght of the preparation, and
preferably |n the range of 0. 0596to 196 In t he case of sodlum

o, o oy Y ~ oA ~N 7



agent; a fluoride conmpound; sodium fluoride; chlorhexidine; alexidine;
hexeti di ne; sangui narine; benzal koni um chl ori de; salicylanilide; dom phen
brom de; wetgiopypsaisdi ni um chl oride (CPC); tetradecyl pyri écmiusooiolobwrs de
(TPC); N-tetradecyl-4-ethyl pyridiniumchloride (TDEPC); octenidine;

del nopi nol; octapinol; nisin; zinc ion agent; copper ion agent; essential
oil s; furanones; bacteriocins, ethyllauroyl arginate, extracts of magnolia,
a nmetal ion source, arginine bicarbonate, honokiol, magonol, ursolic acid,
usni ¢ acid, nnrin extract of sea buckthorn, a peroxide, an enzyne, a

Canellia xtr a flayonoi . 8 fl avan, hal nat ed. di phenyl et her
creatlneéa r@ﬁ%??éﬁ CEEANCHPEY © E Qﬁ%véﬁi ﬁ? B&FFﬁ@Fzﬁgscrlbed
in the fQiegﬁwr&/eﬂmblegfthérhﬁmmhﬁgt@rwommml y lllustratl ve and do not
in any limt the scope of the invention as described and cl aj ned.

Exanp ﬂXOWﬂ/ﬂn gnathes saLat imsit. AnbioCAKFaRee PP Zetirghin hooud|cavosty eerdtly and

RPM 164 e (I M Ki t
(QJANTI KlN&#h{%&ﬁ@a t al Egg\&fﬁ{agﬁp %%éugyg%&eu&gm éfeltﬁg;na Bovi %8%?%%%@%@? was

obt ai ned Hyr @m ovWRre axfiahultide eshiniqidsl anwst be prdsngpesidnbys e wkillod aetrs@h ™heor
Necr osi s I?r?ic it}l/lath%]-lciwgﬁgurf lsgtefogtgt ae're'?ed Efxgl l.es‘,S I I%E%Ie tli%o %g%ong[gl !)te Hlkem a

U937 nonocy e & Were cul't ure uppFenented
with 10%H¥<Bﬁar&ﬂdvna,% Heni miolebula-idiibegt thiytﬁthd”m slalamatonal oceiollcgloaﬂyaewedubat ed

at 37Cin mdifie phere aining 5 nd 95% ai r fore
treat msntma 'qu Profe 'ét‘"t% aé‘PPe‘?f ‘i%ﬁt 0'1385'9? (‘}6 tal ﬂ’ﬁ /&ﬁ%@“cﬁo?fB%e
over ni ghtpjofkdrSronetng oPJl%B\QS' %oﬁ’g GBervehh agér@mt re@%els aWldrh k& i el

i ncl uded either TNFa (250 ng Triclosan (1 , or both a ents

t oget her agentrie desgeibed l(eé@m&ue)h 953%1 -frighlgeq-2 hxﬁlwrxénp envhether (TRIGROPBNYL. for 24
hours. c?qf %%Qeeglo%ghrﬂl 'érer‘alcd Lr{teﬁiﬁghaﬂg 1@%9{’1’0‘?}2&&1&% %h(gﬂto'f reﬁ lysis.

Sanmpl es o It1oned ne e subjected to en i nmuno orbent
assays (EmMSﬁywﬁdnﬂNwRiﬁnhacmdpdmhgﬁmm conmer ci al ELI SA protocol (Figure
1). [0078] In another aspect, the invention provides methods of treating periodontal disease in a
mammal in need thereof comprising contacting a cell in the oral cavity of the mammal with
an agent that down-regulates a biomarker as set forth herein. According to the invention, the
down-regulation of the biomarker correlates with a reduction in at least one symptom
associated with periodontal disease.

[0079] In an aspect, the ability of an oral composition as set forth herein to treat periodontal
disease is ascertained by comparison of the effect of 2,4,4’-trichloro-2’-hydroxydiphenyl
ether on biomarker down regulation with the effect of the oral composition on biomarker
down regulation. In another aspect. the ability of any oral composition to treat periodontitis
is ascertained by comparison of the effect of the oral composition, either in vivo or in vitro,
with the effect of an oral composition as set forth herein.

[0080] In an aspect, down regulation of a biomarker (e.g., a metalloprotease) measured in
vitro is a confirmation of an in vivo observation, including, but not limited to, treatment of
periodontitis, a method of reducing a pathological excess of the biomarker (e.g.,
metalloprotease and/or metalloprotease activity) in vivo, and a method of identifying a
compound useful to treat periodontitis and/or reduce a pathological excess of the biomarker
or biomarker activity in vivo. See, for example. Golub et al., Inflamm. Res. (1997) 46:310-9,
Preshaw et al., J. Clin. Periodontol. (2004) 31:697-707; Mantyla et al., J. Periodontal. Res.
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[0094] WI37 cells stinulated with TNFa produced an increase in MW-9 |evel.
Triclosan at 1 ppmsignificantly reduced MW-9 | evel in TNFa stimnmul ated
U937 cel Iwo20{00G9B} Table 1: Data for Figure 1, denonst ratriusgoinhesees f ect of
triclosan on MVWP-9 production. Average(ng/m) Standard deviation (ng/m)
control

(2003) 38:436-439; Lorencini et al., Histol. Histopathol. (2009) 24:157-166; and Pozo et al.,
J. Periodontal Res. (2005) 40:199-207.

[0081] The invention further includes an oral composition, such as a dentifrice, for use in a
method of the invention. In an aspect, an oral composition comprises an agent useful for
treating periodontal disease. In an exemplary embodiment, the agent is a noncationic
antibacterial agent. See, for example, U.S. Pat. No. 5,288,480, which is hereby incorporated
by reference in its entirety herein. The noncationic antibacterial agent is present in the oral
composition in an effective antiplaque amount of 0.25-0.35% by weight, preferably 0.3%.
The antibacterial agent is substantially water-insoluble, meaning that its solubility is less than
1% by weight in water at 25 °C and may be even less than 0.1%. In an embodiment, the
antibacterial agent is 2,4,4’-trichloro-2’-hydroxydiphenyl ether. In an embodiment, the
antibacterial agent is doxycycline. In another embodiment, the oral composition comprises
two or more antibacterial agents. In another embodiment, the oral composition comprises an
agent other than an antibacterial agent, and may or may not comprise one or more additional
agents that are antibacterial agents.

[0082] In an embodiment, an antibacterial-enhancing agent (AEA) enhances delivery of the
antibacterial agent to, and retention thereof on oral surfaces. In an aspect, an AEA comprises
an adherent material. See U.S. Pat. No. 5,288,480 for descriptions of materials and
compositions useful for AEA materials of the present invention, as well as for general
descriptions of oral compositions. such as dentifrice compositions, useful in the present
invention. By way of a non-limiting example, an adherent material in a composition is a
polymer having a number average molecular weight between 100,000 and 2,500,000,
inclusive. In an aspect, the adherent material is selected from polymers of polyvinyl
phosphonic acid, poly (l-phosphonopropene) sulfonic acid, poly(beta styrene phosphonic
acid), alpha styrene phosphonic acid, synthetic anionic polymeric polycarboxylate, maleic
anhydride, maleic acid, and methyl vinyl ether. In another aspect, the adherent molecule is a
polymer of methyl vinyl ether and maleic anhydride.

[0083] As used herein, a “delivery-enhancing group” refers to one which attaches or
substantively, adhesively, cohesively or otherwise bonds the AEA (carrying the antibacterial

agent) to oral (e.g. tooth and gum) surfaces, thereby "delivering” the antibacterial agent to
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0. 114 0. 024333 TNFa 0. 275 0.048665 TNFa + Triclosan 1 ppm 0. 155 0. 004867

WO 2010/115034 PCT/US2010/029674

such surfaces. In another embodiment, the “delivery-enhancing group” refers to one which
optionally attaches or substantively, adhesively, cohesively or otherwise bonds an agent other
than an antibacterial agent to oral surfaces, thereby "delivering" the antibacterial agent to
such surfaces. In yet another embodiment, a “delivery-enhancing group” delivers at least one
antibacterial agent and at least one non-antibacterial agent to the tooth. The organic retention-
enhancing group, generally hydrophobic, attaches or otherwise bonds the agent and/or
antibacterial agent to the AEA, thereby promoting retention of the antibacterial agent to the
AEA and indirectly on the oral surfaces. In some instances, attachment of the antibacterial
agent occurs through physical entrapment thereof by the AEA, especially when the AEA is a
cross-linked polymer, the structure of which inherently provides increased sites for such
entrapment. The presence of a higher molecular weight, more hydrophobic cross-linking
moiety in the cross-linked polymer still further promotes the physical entrapment of the
antibacterial agent to or by the cross-linked AEA polymer.

[0084]) In an exemplary dentifrice, an orally acceptable vehicle including a water-phase with
humectant is present. Water is present typically an amount of at least 3% by weight, generally
3-35% and humectant, preferably glycerine and/or sorbitol, typically total 6.5-75% or 80% by
weight of the dentifrice, more typically 10-75%. Although not required in the present
invention wherein 0-25-0.35% of the water insoluble non-cationic antibacterial agent is
present optionally, an additional ingredient which assists solubilization of the antibacterial
agent in saliva may be incorporated in the water-humectant vehicle. Such optional
solubilizing agents include humectant polyols such as propylene glycol, dipropylene glycol,
and hexylene glycol, cellosolves such as methyl cellosolve and ethyl cellosolve, vegetable
oils and waxes containing at least 12 carbons in a straight chain such as olive oil, castor oil
and petrolatum and esters such as amyl acetate, ethyl acetate and benzyl benzoate. As used
herein "propylene glycol” includes 1,2-propylene glycol and 1,3-propylene glycol.
Significant amounts of polyethylene glycol particularly of molecular weight of 600 or more
should be avoided since polyethylene glycol effectively inhibits the antibacterial activity of
the noncationic antibacterial agent. For instance, polyethylene glycol (PEG) 600 when

present with triclosan in a weight ratio of 25 triclosan:1 PEG 600 reduces the antibacterial
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Exanpl e 2: Preparation and characterization of MW-13 [0096] Parathyroid
hornone (rat PTH 1-34) was purchased from Signa. UVR 106-01 cells were

cul t ur ed wo 2BBgl18038 m ni mal essential nmedi um (EMEM suppCenseeied2aw7s h 25 nivi
Hepes pH 7.4, 1% nonessential am no acids, 100 units/m penicillin, 100
pg/ mL streptomycin. 5% fetal bovine serum Real Tine Quantitative RT-PCR
was conducted according to the follow ng nethod: UMR 106-01 cells were
seeded in 12-well plates and cultured for 2-3 days in cell culture nedia.
When cells were confluent, cell culture nedia was exchanged with 1% fetal
bovi ne serum for overnight for cell starvation. Cells were pre-incubated
wi t h dentdcfivitc of ftagloses by @ Ba@r tdie-2hdiopatiead metaHinRTi (heoatgengp éfothes
hours. [0Q NA was isolated from UVR 106-01 cells stimulated with
or wt hoﬁ%ﬁq—y{%\%?hcﬁm zol reagent. Total RNA (0.1 jig) was

rever se- t 08814 cFlichgd of an aBNComymisitign tihgenkerally tin thg eang8WPERSCRIORNdKN angtbearor di ng
to the manufacturer'.s i.nstructions, .PCR was..perfornmed on cDNA, usi

ri mor s, PR Ceetordel BT ML teSERURR o SEER e ey o AR e e
anpl i fi ecorblyy adglipfgbdo® PiwithbutcsNiaiittnlly decBER g i wtherWig? domgding denilai ni ng
each prinmer (0,2 pM and 12.5 il of the Platinum SYBR G een gPCR SuperM x
UDG (anietnf”é‘ébﬁ;‘? pwhcé‘“r £Opiroliss \»«;é*}é%?%%-rr&wséf@oora‘fe%%c &Y Bt es 1o
decont anmi Rafus KildrSaR) af BifGePNA adh 4Bam EileR, Bhz&e, CafbORat RbRUIBSatt,0

i nactivate UDG and activate Taq. The PCR program continued 49 cycles of

denat ur atdigndivg hygisogen phesphaie.sedymdlhydereae ahashtrtasit-Jel ongation of the
primers 3[2],0%3 a@gfagfasi%g SREARS malRBL AleliBd %&@%gél%&éfﬁ&ﬁ' sHiuHBRGrLBXARL €SI ON

was determr y using the 2-delta delta thod where fold changes in
gene expraddin phasplaty @lgaticeleiumophosphaiealihydeaty)] edeiunaisilfate prekcwdatad eadcium
normal i zed .t 3-actin. - Al I r : :
st andard %rrbrog?%’(sg.ﬂé.(%'g&l y({rgtlg%%llgﬁ\!t lémrrr(g)gasjeﬂ%@rr%@@ O\%@h&ﬁ%ﬂé%&%ﬁg%f’s bei ng
repeat ed ag., panshbyltder esd tomtEsatioSt athesdf. chl panallarste abersoe gaayr beestlagted usi ng

the St uiept L S5bu b GURTL 100 £l Lo LT g WD ST e o

si gni fi cantdiym cedunesg sNVR-(&.3., hypraedsdilam), i dalcRilid pglobhashdte dndbbn bigitios.

Dot L1 cg, Ty on el g A0 R TE Sheaanmiant (lcantly weduced M- 13
commercially available silicas such as INEOS AC43, available from Ineos Silicas,
Warrington, United Kingdom. Other abrasives may also be used in accordance with the
present invention. As set forth in U.S. Patent No. 4,358,437, powdered forms of calcium
carbonate in an abrasive form constitute one important class of such abrasives. Examples of
these abrasives are milled limestone or marble, chalks such as aragonite, calcite or mixtures
thereof, and synthetically precipitated chalks such as waterworks chalk. Generally, the
calcium carbonate should have a weight median diameter of less than 40 microns, preferably
less than 15 microns. A second class of abrasives are powdered silicas, particularly, silica
xerogels as defined in U.S. Pat. No. 3,538,230. A silica-based component may comprise
silica particles having an average particle size from 1-100 um, including any specific particle
size within that range.
[0087] In an embodiment, an oral composition optionally comprises a siliceous polishing
agent. The polishing agent may be a siliceous material such as a hydrous silica gel, a silica
xerogel or a complex amorphous alkali metal aluminosilicate or zirconosilicate or a

precipitated silica. Colloidal silica materials include those sold under the trademark SYLOID

21



Rat MWP- 13 gene 5' - GCCCTATCCCTTGATGCCATT- 3" (sense)

5' - ACAGTTCAGCCTCAACCTCCTG 3" (antisense) Rat -actin gene

5' - AGCCATMIDACBIASIBCATCC- 3' (sense) 5' - ACCCTCATAGATGGGCACARAB2010Aand674 Sense)
Exanple 3: Assay for Anti-Inflammatory Actives

such as those which have been sold as SYLOID 72 and SYLOID 74. Precipitated silicas
include those sold under the trademark ZEODENT such as ZEODENT 113 and ZEODENT
115 and ZEODENT 119. An oral composition may comprise a siliceous polishing agent in
an amount from 0-36%. In another embodiment, an oral composition may comprise a
siliceous polishing agent in an amount from 0.01-36%.

[0088] Without being bound to a theory whereby the advantages of this invention are
achieved, it is believed that even in the absence of a special solubilizing material for an
antibacterial agent (e.g., 2,4,4’-trichloro-2’-hydroxydiphenyl ether), when the amount of
agent is 0.25%-0.35% by weight and a polycarboxylate is present, sufficient agent is present
to effect the treatment of periodontitis by way of down-regulation of at least one of MMP-§,
MMP-9 or MMP-13. This is equally applicable to other water-insoluble noncationic
antibacterial agents herein described.

[0089] An oral composition (e.g., dentifrice) may also contain a source of fluoride ions, or
fluorine-providing component, as anti-caries agent, in an amount sufficient to supply 25 ppm
to 5,000 ppm of fluoride ions. These compounds may be slightly soluble in water or may be
fully water-soluble. They are characterized by their ability to release fluoride ions in water
and by substantial freedom from undesired reaction with other compounds of the oral
preparation. Among these materials are inorganic fluoride salts. such as soluble alkali metal,
alkaline earth metal salts, or example, sodium fluoride, potassium fluoride, ammonium
fluoride, calcium fluoride, a copper fluoride such as cuprous fluoride, zinc fluoride, barium
fluoride, sodium flourosilicate, ammonium flourosilicate, sodium fluorozirconate, ammonium
fluorozirconate, sodium monofluorophosphate, aluminum mono-and di-fluorophosphate, and
fluorinated sodium calcium pyrophosphate. Alkali metal and tin fluorides, such as sodium
and stannous fluorides, sodium monofluorophosphate (MFP) and mixtures thereof, are
preferred. Typically, in the cases of alkali metal fluorides, this component is present in an
amount up to 2% by weight, based on the weight of the preparation, and preferably in the
range of 0.05% to 1%. In the case of sodium monofluorophosphate, the compound may be
present in an amount of 0.1-3%, and in an embodiment. 0.7-0.8%.

[0090] In an aspect, a composition further comprises an agent selected from a stannous ion

agent; a fluoride compound; sodium fluoride; chlorhexidine; alexidine; hexetidine;
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[ 00101] Conpounds were assayed for potential anti-inflamuatory activity by
assaying the ability to inhibit IL-1B, I1L-6, IL-8 GWCSF and/or TNF-a.

Cyt oki neswandioors@ther inflamatory markers found i n bi ecogiseab/ozwnpl es
(E.g., saliva) or in vitro sanples (E.g., cell culture supernatant) were
assessed. For exanple, a percent anount of inhibition at a specific
concentration of a marker was generated and used to conpare ot her markers
assessed in the sanme manner. [00102] A cell culture supernatant was prepared
from a Porphyrononas gingivalis- contacted cell culture. A cell culture can
be prepared according to any nethod known in the art. For exanple, gingival
cel | s wersenguitating; etknealkemiirg hthl@ilea séByiaeilide;piatiphao btemidé; neetOpBidisenum

conprising, feta Vi erum.(FBS). ,The n day,. nedi rempved and
roth rashrih oo BR@SHIRE srlPBer B DN BB IR eb RIS 8 her
use. Anotdakirids (TIBRPO octéridinelrieinvaspifol ;epapd]; using ginb &t agkntt tapgeRon pdeyit; ononas
gi ngivalis ( HKPG) addi.ng 100 pl HKPG (101/nl stock). to 10 m di um

1007 03] A Seblelsibdirpaies bl siburcs) Al e bt LnsBLion,

addi ng 2 gurke, 298 Rne bRaddRath, Honokiof, hagtRA] @sSIRNEcR, Risiig adidBMmbdfin KRGt oFhe t est
agent was then diluted to a final cgoncentration to a . final concentration of
1 ppm ande®burkeionm, apsioisier ecnrrmr2 yReH? mitigh edlevenosta(fapen. hploggited) at e) .
A negat i Vi, HeRNERE, VNREnd By prefdiim Wi t hout HKPG or test agent. A positive

control was the nedi um contai ni ng HKPG
EXAMPLES
[0091] The invention is further described in the following examples. The examples are
merely illustrative and do not in any way limit the scope of the invention as described and

claimed.

Example 1: MMP-9 Preparation and Characterization
[0092] U937 cells and RPMI 1640 culture medium were obtained from ATCC. Human
MMP-9 ELISA Kit (QUANTIKINE) was obtained from R&D Systems. Fetal Bovine Serum

(FBS) was obtained from VWR, and the penicillin-streptomycin solution and Tumor Necrosis
Factor a (TNFa) were obtained from Sigma.

[0093] Human leukemia U937 monocyte lymphoma cells were cultured in RPMI 1640
medium supplemented with 10% FBS and 1% Penicillin-Streptomycin solution. Cells were
incubated at 37°C in a humidified atmosphere containing 5% CO2 and 95% air. Before
treatment, cells were transferred into RPMI containing 1% FBS for overnight. Cells were
plated on a 48 well plate. Cell culture medium included either TNFa (250 ng/mL), Triclosan
(1 ppm), or both agents together or no agent (control). Cells were incubated after treatment
for 24 hours. Conditioned media were collected and store at -80 °C until analysis. Samples of
conditioned media were subjected to enzyme-linked immunosorbent assays (ELISA) for
MMP-9, according to commercial ELISA protocol (Figure 1).

[0094] U937 cells stimulated with TNFa produced an increase in MMP-9 level. Triclosan at
1 ppm significantly reduced MMP-9 level in TNFa stimulated U937 cells.
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[ 00104] The m croplate containing the test agent dilutions was washed once
with medium The conditioned nediumfromthe mrror plate was added to the
same sanpwe 2boelasizen on the cell plate, and i ncubate ovecmiusha1o/03dses

foll owi ng day, 50 pl nediumwas renoved fromeach well for use in a flow
cytonetry-based assay (E. g., LUM NEX). [00105] Reagents were prepared for a
LUM NEX 5- PLEX assay. A washing solution was prepared by addi ng 285 ni

dei oni zed water to 15 m stock wash solution. Assay beads were prepared in
a diluted solution by adding 2.25 ml of washi ng solution to 0.25 mM of a
10x bead stock. Biotinylated antibody, |x pr.e ared,cﬁ) adding 9 m

dei oni zedO4¥ dpbleol:1 Ryt gor Figure,; otqeﬁﬁ?f‘%ﬁ’faé‘ag dE‘i éEfF rof & %Eﬂ &0 MERPE, | x,
wass prepassdidy adding 9 ml deionized water to 1 m 10x streptavidi n- RPE
stock. [00106] For the 5-PLEX assay, a standard was prepared by follow ng
product ipstructions, and reconstituting assay diluent (e g , saliva) or by
usi ng 50% assay di | uent/50% cul | ukerage@igtmh THéansemdgsietiopriot ei n was
allowed tp rehydrate for 10 minutes at room t enpefrgfrabe (nmust be used
wthin onecomgglr) The standard curve waso. mrde by seripabhkyzsdi | uting the

reconstit standard—n—assayrdituent Fvea—or—g8&assay dil uent/50%
cul ture nedilm hv conducting aycerl es_a&%ﬁ: i 9 rg a 1:729
di | uted saWﬂF‘é* Trigoym7| M5t t he b- PLEX as$43 |t he pl atoé)oré\-gq'ﬂ s wer e
pre-wetted by pipetting 0.2 ml_ pf wash solutjon into each 11, waiting
15-30 seconds, then aspirating the sol ution using a vacuum nmani fol d. The
di l uted bead f0| ution was vortex- itaéeg@j? 30 seconds, then sonically
treated foRMR(e 4 xopraden AWs W&%te'i‘ Yy {)ri or to use in the assay. The
di luted boggk) Sp@}amym@h&r%@nel(aat PRy 1@4@%@ phﬂ@h&,e@%ﬂ Seinh. vane 18&pt cdirsom

i ght. Wash solution (0.2 nl) was added to each well, and after 15-30

seconds, Wée cilyed dpFaglp éﬁ“@%lreéﬁeéaalu@F%@“a(Wh synpksmentsd avitrR niMs hi ng
step was 1eRepled 14RAedtiRial &findYaks, 106Ukl /RI RhicRfn,foo M &b h aem.of

5% fetal bovine serum. Real Time Quantitative RT-PCR was conducted according to the

following method: UMR 106-01 cells were seeded in 12-well plates and cultured for 2-3
days in cell culture media. When cells were confluent, cell culture media was exchanged with
1% fetal bovine serum for overnight for cell starvation. Cells were pre-incubated with
dentifrice for 15 min and then incubated with PTH (10 M) for 4 hours.

[0097] Total RNA was isolated from UMR 106-01 cells stimulated with or without PTH with
TRIzol reagent. Total RNA (0.1 png) was reverse-transcribed to cDNA using the Invitrogen
SUPERSCRIPT kit according to the manufacturer’s instructions. PCR was performed on
cDNA using primers, the sequences of which are set forth in Table 2. All cDNAs were
amplified by adding 2.5 pl of cDNA to the PCR mixture (22.5 pl) containing each primer (0.2
uM) and 12.5 pl of the Platinum SYBR Green qPCR SuperMix UDG (Invitrogen). The
reactions were preincubated at 50 °C for 2 minutes to decontaminate dU-containing DNA by
UDG, then at 95 °C for 2 minutes to inactivate UDG and activate Taq. The PCR program
continued 49 cycles of denaturation at 95 °C for 15 seconds, annealing and elongation of the
primers at 60 °C for 30 seconds. Relative quantification of gene expression was determined
by using the 2-delta delta CT method where fold changes in gene expression are relative to

control samples. All samples were normalized to B-actin.
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the plate. Incubation buffer (50 p.1) was added to each well, followed by
100 pl of the appropriate standard dilution into each designated well,

fol | oned W 260)/ppso3assay diluent, then 50 | A of sanpl e i rCo/ush@odexmrgnat ed
sanple well. The plate was incubated for 2 hours at roomtenperature on an
orbital shaker with a 500-600 RPM shaki ng speed. [00108]Liquid was renoved
fromthe plate wells using a vacuum mani fold, and 0.2 m wash sol ution
added to the wells, incubated for 15-30 seconds, then the wash step
repeated, followed by blotting of the bottomof the plate to dry.

Biotinyl ated detector antibody ( 1 x. 100 pi) was added to each well and

t he pl at 0998 UBbresadts finsre exneesied @p meansosimndersapier 61 B9 ef Binlieate Beasierienshaker
W ih a S00ueaP.REN:ERaKLRGrPRESy ILAthd MRS, SHRNiCLRIRIED J&omdibrote! | S
using a vacuum rmani fol d, Tol'lTowed by washing, as described above.

St r ept aviwing-tiRREuddnks t 8090 p. 1) was added to each well. The plate was then

i ncubat e m nut es roo erature on _an orbi h r-wth a
500- 600 gﬂﬁ?fb@ ﬁg\%‘n@eﬂ% psg‘g‘d‘?att‘tdoﬁvit 9%5@?‘?8 YRS 281 BEEe ™ h@ﬁhé?. %%?esﬁ‘ﬁ%

LUM NEX10f+dldyad aunepsmWapppradar pen fsgnifichelyasdaed MWE-13i enpradsiomsn PEHDOVed
fromthe pl ate S uysi .vacuum mani fol d, and .Q.2 ni sh. sol,ution
hodon 1o Drmiage TMR etz et S boRarbRad pefnanclofn Vel BRB S M on: o
tw ce. VagMe D skbte@fiod hArHPRinaseaddedcde. each wel | and the plate incubated
for 2-3 mnutes at roomtenperature on an orbital shaker with a 500-600 RPM

shaki ng speed. The plate was then uncovered and inserted into the LUM NEX

i nstrunmenpofedy readipg sandinandkyRh&s. [00110] The concentration of sanples
fromthe standard curve was determ ned using appropriate curve-fitting

sof t war e. RaTMMEByiBgkime i nhibition from each|concentration of test agent was

cal cul ate@WxﬁEmWﬁ cytokine with agent fromthe
| evel of|cy Océl ne in € positive c(ontrol. That val ue was then divided by
t he | evel 5> ACAGTIRAGEGUTIC AACCPOETGHe control, and nmultiplied by 100, to

gi ve the (getrcen inhibition with each particular agent. [00111] A standard
curve can?@f*§%°be generated for any narker by plotting the

Rat —actin gene
5’-AGCCATGTACGTAGCCATCC-3’ (sense)
5’-ACCCTCATAGATGGGCACAG-3’ (antisense)

Example 3: Assay for Anti-Inflammatory Actives

[00101] Compounds were assayed for potential anti-inflammatory activity by assaying
the ability to inhibit IL-1B, IL-6, IL-8, GM-CSF and/or TNF-a. Cytokines and/or other
inflammatory markers found in biological samples (E.g., saliva) or in vitro samples (E.g., cell
culture supernatant) were assessed. For example. a percent amount of inhibition at a specific
concentration of a marker was generated and used to compare other markers assessed in the
same manner.

[00102] A cell culture supernatant was prepared from a Porphyromonas gingivalis-
contacted cell culture. A cell culture can be prepared according to any method known in the
art. For example, gingival cells were cultured overnight on a 96-well plate containing 0.5%
serum comprising fetal bovine serum (FBS). The next day, media was removed and fresh

FBS-free media added and the plate is incubated at 37 °C until further use. Another stock of
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absor bance of various sanples of markers of known concentration. The
standard curve can then be used to facilitate determ nation of the
concent r avpanioofisosar ker i n subsequent assays and anal ysiPsT/USz@0pb®s74}:

| mmunochem cal Anal ysis of Markers and Di sease State WO

2010/ 115034PCT/ US2010/ 029674 [ 00112] Anti bodi es were rai sed agai nst the
foll owi ng markers: FAS, IL-1B, IL-8, Mw-9, DEFB4, CTSS, |L-17B, CARDLO,
BGN, IL-12A, 1L-6, LCN8, B-factor and LPO. Domain sel ection for antibody
production was performed on criteria including specificity, inmunogenicity,
hydrophobicity, and cDNA availability. Each target sequence was

PCRanpl i fiediuri masrpsbited tenphent-&illgd doiphyemonss dimgiealiswdkpBooknpgding £00 pl

expr essi ) l.gen production and one for affinity Iigand
productigﬁgyﬁgggf%f?@%ﬁﬁ%g{$f$%&g§hnerciaIIy avai |l abl e anti bodi es was al so
conduct ed00MB$t er n ABlegitagama(e gs insarkdr) sesmerdiiugd| fyorawal % atokle baratidibg di 1ds

|l ot ed LNAL 1bkPorRE YR SuttFis: APRT 16T 91 £2 J2h AU ANRla @921 v o
final concentration to a final concentration of 1 ppm and 0.5 ppm, using the media containing
the HKPG (the mirror plate). A negative control was the medium without HKPG or test
agent. A positive control was the medium containing HKPG.

[00104] The microplate containing the test agent dilutions was washed once with
medium. The conditioned medium from the mirror plate was added to the same sample
location on the cell plate, and incubate overnight. The following day, 50 ul medium was
removed from each well for use in a flow cytometry-based assay (E.g., LUMINEX).

[00105] Reagents were prepared for a LUMINEX 5-PLEX assay. A washing solution
was prepared by adding 285 ml deionized water to 15 ml stock wash solution. Assay beads
were prepared in a diluted solution by adding 2.25 ml of washing solution to 0.25 ml of'a 10x
bead stock. Biotinylated antibody, 1x, was prepared by adding 9 ml deionized water to 1 ml
of 10x biotinylated detector. Streptavidin-RPE, 1x, wass prepared by adding 9 ml deionized
water to 1 ml 10x streptavidin-RPE stock.

[00106] For the 5-PLEX assay, a standard was prepared by following product
instructions, and reconstituting assay diluent (e.g., saliva) or by using 50% assay diluent/50%
culture medium. The standard protein was allowed to rehydrate for 10 minutes at room
temperature (must be used within one hour). The standard curve was made by serially
diluting the reconstituted standard in assay diluent (saliva) or 50% assay diluent/50% culture
medium by conducting a series of dilutions to prepare a 1:729 diluted sample.

[00107] For the 5-PLEX assay, the plate wells were pre-wetted by pipetting 0.2 ml of
wash solution into each well, waiting 15-30 seconds, then aspirating the solution using a
vacuum manifold. The diluted bead solution was- vortex-agitated for 30 seconds, then
sonically treated for at least 30 seconds immediately prior to use in the assay. The diluted
bead solution (25 pl) was placed into each well, and kept from light. Wash solution (0.2 ml)
was added to each well, and after 15-30 seconds. the wash solution aspirated using a vacuum

manifold. The washing step was repeated, then the residual liquid blotted from the bottom of
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[ 00114] Layi ng hens (Leghorn and Rhode Island Red) were injected with
antigens. Testing sanples were collected 10 days post first boost and five
days postweeomndsidaost. Sanples were tested usi ng West ePaTRISo419/02967EL]I SA
assays with reconbi nant proteins/peptides. Antibodies were purified using
affinity purification. Cell extracts from Jurkat, A549, HELA, and HEK293
cells were used to test the antibodies. [00115] Anti bodi es agai nst |L-6,
MWP-9 and BFa (B-factor) were used in an inmunohi stochenmical (IHC) study to
identify biomarker presence and/or level in tissues correlated with various
heal thy and di seased states. G ngival tissue specinmens were obtained from

t hree subiedlaie. heubajioni wéfiev (3G 8D (wanordded & eassexclhdallorvrd brodet at ef dwse) .

G ngi val %ipﬁgugé siRidd 8RN ARb 2udedsih Al WEIY Gofiiiagstsd 1avdpaiheglhdly

gi ngi va. Paraffin-enbedded fornali n-ftixed fissue sl"des were generated for
anal ysi s. 50wubf sapipée igigithedesigapted sanae Well.ohhgplatgiwes tricgbat¢dsion@ hews pcreomi t h
clinical i e of | At i j llLng, and changes of
surface ttgéék)%rg@& cmgdglotr %Ilgl ngi‘%'/lgfa %@u@@?%gh%ﬁﬁﬁé@bth renoval or crown
restorati@nl08ppeci pid wdsoematrdddom thelpladeselprusigngadept manifddtahd Adnder |

area and anmpunt  .of har vest ed. tyro [ ssue S_norna one marrow for
'L°5 and B Ol afelue Bl Seyeal b L S Rt e BT Rne S "GreBie
strong stilewapby blohiagofhieabdtioyn bf e lpﬁr?tt)atbdcgyi Sﬁﬁt@glaﬁéd ?‘et@itd?glingbddyg(.lx,Thek
MWP-9 results may,, for exa e, .he conbi ne i t ata from ot her bi omarkers
set fort MUGEALIFE {edlo iRl it e mstoacicer OIMVISUS §t OB IPIBRRTRIAICn
particul adn ehagnasics with HKYoLdorREN| shﬁfti\ﬁ/\%@ﬁe@d.i Miquiddat &2h -rethbved M YheSt ai ned
i n nononucl ear cells, consistent with stern blot results (i.e., reacts

wi th Jur kiellsesing g)vacugsr manifld.fallawedysvagging, asglescoibebaonge dtrensavidieiibhr i sons

bet ween hﬁi‘,l fd@yulf‘@gs fReasedntias uﬁleLﬁéitggvaE BRn3Rubattd T8 30 minutes at room
temperature on an orbital shaker with a 500-600 RPM shaking speed.
[00109] While the plate is incubating, the LUMINEX100 instrument was prepared for
the assay. The liquid was removed from the plate wells using a vacuum manifold, and 0.2 ml
wash solution added to the wells, incubated for 10 seconds, then the wash step repeated
twice. Wash solution (100 ul) was added to each well and the plate incubated for 2-3 minutes
at room temperature on an orbital shaker with a 500-600 RPM shaking speed. The plate was
then uncovered and inserted into the LUMINEX instrument for reading and analysis.
[00110] The concentration of samples from the standard curve was determined using
appropriate curve-fitting software. The cytokine inhibition from each concentration of test
agent was calculated by first subtracting the level of cytokine with agent from the level of
cytokine in the positive control. That value was then divided by the level of cytokine in the
positive control, and multiplied by 100, to give the percent inhibition with each particular
agent.
[00111] A standard curve can also be generated for any marker by plotting the
absorbance of various samples of markers of known concentration. The standard curve can
then be used to facilitate determination of the concentration of marker in subsequent assays

and analysis.

Example 4: Immunochemical Analysis of Markers and Disease State
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anti bodi es and anti-BFa antibodies with the paraffin-enbedded tissues, but
were not as pronounced as those obtained for MW-9. [00117] The invention
has been wexerwhsm4herein by reference to certain prefePcedSeniooederent s.
However, as obvious variations thereon will becone apparent to those
skilled in the art, the invention is not to be considered as limted
thereto. Al patents, patent applications, and references cited anywhere is
hereby incorporated by reference in their entirety. 29

[00112] Antibodies were raised against the following markers: FAS, IL-1B, IL-8,
MMP-9, DEFB4, CTSS, IL-17B, CARD10, BGN, IL-12A, IL-6, LCNS, B-factor and LPO.
Domain selection for antibody production was performed on criteria including specificity,
immunogenicity, hydrophobicity, and cDNA availability. Each target sequence was PCR-
amplified from cDNA template and inserted into two prokaryotic expression vectors, one for
antigen production and one for affinity ligand production.

[00113] Testing with commercially available antibodies was also conducted. Western
Blot analysis of commercially available antibodies indicated that [L-6 and MMP-9 were good
candidates for additional analysis and testing.

[00114] Laying hens (Leghorn and Rhode Island Red) were injected with antigens.
Testing samples were collected 10 days post first boost and five days post second boost.
Samples were tested using Western Blots or ELISA assays with recombinant
proteins/peptides. Antibodies were purified using affinity purification. Cell extracts from
Jurkat, A549, HELA, and HEK293 cells were used to test the antibodies.

[00115] Antibodies against [L-6, MMP-9 and BFa (B-factor) were used in an
immunohistochemical (IHC) study to identify biomarker presence and/or level in tissues
correlated with various healthy and diseased states. Gingival tissue specimens were obtained
from three subjects having gingivitis (two mild cases and one moderate case). Gingival
tissues were also obtained from five subjects having healthy gingiva. Paraffin-embedded
formalin-fixed tissue slides were generated for analysis. Multiple swipes were taken from
gingivitis tissue source with clinical evidence of inflammation, bleeding, swelling, and
changes of surface texture. Healthy gingival source was from tooth removal or crown
restoration. Specimen information includes probing depth, tooth number, area and amount of
gum harvested. Control tissue was normal bone marrow for IL-6 and BFa, and breast cancer
tissue for MMP-9.

[00116] MMP-9 showed strong staining in both healthy tissue and tissues with
gingivitis. The MMP-9 results may, for example, be combined with data from other
biomarkers set forth herein (e.g.. data obtained for other MMP’s) to produce a particular
diagnosis of periodontal disease in a patient. IL-6 only stained in mononuclear cells,

consistent with Western blot results (i.e., reacts with Jurkat cells). Correlative trends were
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VWHAT IS CLAIMED IS: |.A nethod of identifying a conpound useful in treating
a di sease or condition of the oral cavity, the nethod conpri sing:

obt ai ni ngwe 2biws03gi ngi val sanple froma mammal sufferi rgTiUScommursease or
condition of the oral cavity; obtaining a second gingival sanple fromthe
oral cavity of said mammal; contacting said first sanple with a test

conpound; contacting said second sanple with a positive control,
wherein said positive control is a conpound known to down-regul ate the
expressi on of one or nore bionarkers; measuring the extent to which

t he expres?ioqjof one or nore of said biomarkers is down-regul ated by said
test conpdiifgovserved forgompariseny beiweenx henfthy tapd whiseasedt teuexphessd ani-af gone or

more of Santbdai@nakiKafiBEsS afBMS SO HCthYn 38 diLgS LI ve control ; and

tissues, but were not as
pronounced as those obtained for MMP-9.

[00117] The invention has been described herein by reference to certain preferred
embodiments. However, as obvious variations thereon will become apparent to those skilled
in the art, the invention is not to be considered as limited thereto. All patents, patent

applications, and references cited anywhere is hereby incorporated by reference in their

entirety.
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conparing the extent to which the expression of one or nore of said

bi omarkers is down-regul ated by said test conmpound, with the extent to

whi ch t hewexproedsidean of one or nore of said bi omarkers iPsTdSanoN2®H at ed by
said positive control; wherein a test conmpound that down-regul ates the
expression of one or nore of said biomarkers to an equal or greater extent
than said positive control, is a conpound useful in treating a di sease or
condition of the oral cavity. 2. The nethod of claim1l1l, wherein said one
or nore biomarkers are selected fromthe group consisting of: FAS, I|L-1B,
IL-8, MwP-9, DEFB4, CTSS, |L-17B, CARDI O BG\, BE, IL-12A, 1L-6, LCN8, LPO
and MVP- DBHAZ ISThAINELhGd of claims 1 or 2, wherein said positive control
down-regul ates the expression of FAS, IL-1B, IL-8, MWw-9, DEFB4, CTSS,
IL-17B, CARD 0, BGN, BE, IL-12A, 1L-6, LCN8, LPO and MW-13. WO

2010/ 115034PCthJ$R@ﬂﬁ/iméhﬁafmg a dampPload nefit gutratingayvease of candigioppédiedi ng

cl ai s ald di,sease . or condition of the oral cavity is gingivitis
or perloﬁﬁﬁf??>§ ¢ methog GIMBESINE 4 of anyone of t he precedingyclaigs,gmherein
sai d posi ti veobw@iningal firktgitgi Vi bageaabad mhinphayffeidgeiom a disease or condition

of the oral cavity;

obtaining a second gingival sample from the oral cavity of said mammal;

contacting said first sample with a test compound,;

contacting said second sample with a positive control, wherein said positive control is
a compound known to down-regulate the expression of one or more biomarkers;

measuring the extent to which the expression of one or more of said biomarkers is
down-regulated by said test compound;

measuring the extent to which the expression of one or more of said biomarkers is
down-regulated by said positive control; and

comparing the extent to which the expression of one or more of said biomarkers is
down-regulated by said test compound, with the extent to which the expression of one or
more of said biomarkers is down-regulated by said positive control;
wherein a test corhpound that down-regulates the expression of one or more of said
biomarkers to an equal or greater extent than said positive control, is a compound useful in

treating a disease or condition of the oral cavity.

2. The method of claim 1, wherein said one or more biomarkers are selected from the
group consisting of: FAS, IL-1B, IL-8, MMP-9, DEFB4, CTSS, IL-17B, CARD10, BGN.
BE, IL-12A, IL-6, LCN8, LPO and MMP-13.

3. The method of claims 1 or 2, wherein said positive control down-regulates the

expression of FAS, IL-1B, IL-8, MMP-9, DEFB4, CTSS, IL-17B, CARD10, BGN, BE, IL-
12A, 1L-6, LCN8, LPO and MMP-13.

30



6. The nethod of anyone of the preceding clains, wherein the positive
control is triclosan. 7. The nethod of anyone of the preceding clains,
wher ei n swD@otoersosgonpound down-regul ates t he expressi orcofusea®/ 00967401 € Of
said biomarkers to a greater extent than said positive control. 8. The

met hod of anyone of the preceding clains, wherein said test conpound
down-regul ates the expression of FAS, |L-1B, 1L-8, MW-9, DEFB4, CTSS,

I L-17B, CARDIO BG\, BE, |L-12A, [L-6, LCN8, LPO and MWP-13, to a greater
extent than said positive control. 9. The nethod of claim?2, wherein said
positive control down-regul ates the expression of MW-9. 10. The nethod of
cl ai m 2, 4wher €hemsthpdiofpogpne af¢hecertedink clhown whegin saitdedisebferrexpligssifon of

MvP- 13. the oral cavity is gingivitis or periodontitis.

5. The method of anyone of the preceding claims, wherein said positive control is a

halogenated diphenylether.

6. The method of anyone of the preceding claims, wherein the positive control is
triclosan.
7. The method of anyone of the preceding claims, wherein said test compound down-

regulates the expression of one or more of said biomarkers to a greater extent than said

positive control.

8. The method of anyone of the preceding claims, wherein said test compound down-
regulates the expression of FAS, IL-1B, IL-8, MMP-9, DEFB4, CTSS, IL-17B, CARDI0,
BGN, BE, IL-12A, IL-6, LCN8§, LPO and MMP-13, to a greater extent than said positive

control.

9. The method of claim 2, wherein said positive control down-regulates the expression

of MMP-9.

10.  The method of claim 2, wherein said positive control down-regulates the expression

of MMP-13.
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