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amimonia, thereby raising the p Gf thesr n,m tronment, while cariogenic bacteria metabolize
sugar to produce lactic acid, which tends to lower the plague pH and demineralize the teeth,
uitimately leading to cavities
[0006] It would be useful to have an efficient way to monitor the type of bioflora in the

mouth, ¢.g., to determine the optimal treatment and to monitor the effectiveness of treatment

of patients.
BRIEF SUMMARY OF THE INVENTION
{0671 The invention provides guick and simple methods for assessing the biotlora in the
mouih,
6008] In a first embodiment, the invention meuasures plague amumonta production levels

to determine the relative population of arginolvitic bacteria.



of patients. BRI EF SUMMARYOF THE | NVENTI ON [ 0007] The
i nvention provides quick and sinple nethods for
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enbodi nent, the invention nmeasures plaque ammoni a
production levels to determ ne the rel ative popul ati on
of arginolytic bacteria.[0009] En another enbodi nent,
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a. reduce or inhibit formation of dental caries,
b. reduce or inkibit demineralization and promote remineralization of the teeth,
c. treat, reduce or inhibit formation of early enamel lesions,
d. reduce hypersensitivity of the teeth,
a. reduce or inhibit gingivitis,
f. promote healing of sores or cuts in the mouth,
g reduce levels of acid producing bacteria,
h. increase relative levels of arginolviic bacteria,
1. inhibit microbial biofilm formation m the oral cavity,

5. raise and/or maintain plague pH at fevels of at least pH 5.5 following sugar
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f. pronote healing of sores or cuts in the nmouth, g.
reduce | evels of acid producing bacteria, h increase

wo 200attvoze2 | evel s of arginolytic bacteria, i. iPgi/B52009/033287

m crobial biofilmformation in the oral cavity, j .
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cavity (wherein such cosmetic enhancement may include e.g. making teeth whiter and/or
reducing halitosis) which method comprises measuring the bioflora of the oral cavity using a
method according to the present invention, and if indicated by the presence of elevated levels
of cariogenic bacteria and/or elevated lactate levels, and/or the presence of low levels of
arginolytic bacteria and/or low levels of plaque armamonia production, administering an oral

care product comprising a basic amino acid in free or sait form.
DETAILED DESCRIPTION
Plague Metabolism — Ammonia Production

(619} The ability of dental plague to convert arginine 1o ammonia is a marker of
arginolvtic activity, Certain bacteria have the ability to convert argining 10 antmonia, just a3
certatn bacteria can convert sugars 1o acid, [t is beneficial 1o terease the relative
concentration of arginotyiic species because these bacteria create conditions that are

anfavorable for proliferation of cariogenic bacteria, which favor acidic conditions and
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care product conprising a basic amno acid in free or

salt form DETAILED DESCRI PTI ON Pl aque Met abolism -
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collected on ice in preweighed tubes, and the plaque weight is determined. The analysis

includes adding ice cold water to the known amount of plaque samples then heating the
samples to 80 deg C for 5 minutes to kill the bacteria and 10 release all acids before the
samples are cooled in ice water for an additional 5 minutes. The samples are then centrifuged
and the supernatant is filtered. The lactate concentration is measured using Capillary

Flecirophoresis.
Flague Ecology by Quantitative Real Time PCR

{60221 Quaniitative real tdme PCR (Polvmerase Chain Reaction) is a highly sensitive
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[0624] In a particular embodiment of the Invention, §. mufany is measured as a marker for
cariogenicity S, muiuns is chosen because it is a well accepted risk factor associated in the
imitiation of dental caries. While other acid producing bacteria are involved in the caries
process, Smutans is known w play a significant role particularly in the mitiation and early
stages of the cariogenic process. In one embodiment of the invention, 3. sanguis is chosen as

& marker for a shift to healthier plaque ecology because S, sanguiy is a bacteria known to
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Bacterial Levels by Fluorescent Antibody Probe

00271 A caries diggnostic kil is used to detect the level of a cartogenic type of bacteria,
e.g.. S mutans and/or for a non-cariogenic type, e.g. S sanguis, in saliva through the use of
monoclonal antibodies. The particular antibodies used are specific for the species of bacteria
and have a fluorescent dye attached to the antibody. The levels of bacteria can be detected by

measuring the amount of tluorescence that is emitted.



[0026] Reverse transcription real time PCRis thus a
met hod to quantify the viable organisns of a specific
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a’ t) 18] Ly £ ¢ N1 i I eC ili']l
I e R e
magfured wok diErpcetibmse mrtnan%onswsm We gragprisieds degeribed supra:

popul ati ons containing up to six different species of
bacteria. Cal cul ated bacteri al concentrations

correl ated cl seI ues. esti d bas d on QDQ10
for the same COPYE {8‘?1?%‘ ig%‘“m’? 35 |fferen§?é‘)“39$%s
25agsayluseor esentdl a nmeans of 09véddyi ng t he ecidbogy of
fospécibf (contar)gani sms Wi thin the conpl ex environnment of
M‘E\% Lhalsqcavi gy;f As further ggagtic sequencgy;data
OES avai l able, prinmers can be devel oped to a wi de
vari ety of oral bacteria. Bacterial Levels b
f"FP‘E]ﬁroéglé‘é‘f‘ﬁ Adt¥hody Probe 8927 A caries'di'agnostic
2%ki1¢n’¢ ysed to detect the |evel of a cariogenic type
bigfbopse i’ e.g., S. nmutans and/or for a
WEEri ogenic type, e.g., S. sanguis, in saliva
t hrough the use of nonocl onal antibodies. The
iﬂmg ti dut apingkifiubodi fesuis edis affetispe cidbiclofidrctilié plague

loaa tagcci: ﬁZrlauot,%ns gf‘d%&%%mf‘? E%Jg loa@s.l_ﬁhl‘fflc1 thulQ{gg s%E%ucl: ?()ér%mg yggn

lokgle. det ected by neasuring the anmount of fl uorescence
that is emtted. EXAMPLES Exanple 1 Real time PCR to
msasure tot aI pI ague bacteria |leveis [0028] Levels of
apgle phagela pagtcest a (mcrograms bacterial DNA/nl) in
subj ects IS neasured using different toothpaste
formul ations, using the procedures descri bed supra:
3[’@@9]“%%?‘@‘1”[‘1?%5 %uw# G EHRIPALI {gf’{@f“f‘éct i ve
fotoQuidielueend 8¢ abibipetebidlbopt aque | oads, and S. nutans
(cariogenic) plaque |oads, while enhanci ng S. sanguis
(argi nol ytic)

Ammonia level (ppm)
250 ppm fluoride 1.97
formulation {control

1450 ppm fluoride 1.79
formaulation

[
~
o

Formulation having
2% arginine
bicarbonate and 1450
poan tluoride



| oads. Exanple 2 -Amoni a production [ Q30] Amoni a
production is nmeasured in subjects using different
W@ owvhpresr e fornul ati ons, using the nmethod deseei/bed09/033287
above: Amonia |level (ppm 250 ppm fluoride 1.97
formul ation (control) 1450 ppm fluoride 1.79
formul ati on Fornmul ati on having 2.77 2% ar gi ni ne
bi car bonate and 1450 ppm f| uori de[ 0031] Ammoni a
roduction_is significantl her )
f"%ﬂb] e CY I IRy UE e *%1?1@‘1 ISR }fe/ g‘i Bt JiPk @?‘r‘rﬁl“&?’
arfxanpln@idndastiigioaci d |1 evel s [0032] PI aque lactic aci d
| evel s are neasured in subjects using capillary
el ectrophoresi s as descri bed above, show ng that
Edagpledt-€.abse ®idgaiefsi cantly i ncreased in the presence of
D T e
asRESRritetaboki Brwiof thodetias isalznidipady esrewn‘ti 2 thmcagg@ o fucrose.
messenger—RNA—(TRNA—as—an i ndi cator of bi ol ogi cal
activi tgmwithi n ¢ekioss Fol |l owi ng purification of nmRNA
froma agperial (Sakpieel reverse transcription real
time PCR.1S used#iutlet ect and quantify specific
[ Ragterigwthin & o aple or conplex environnment. The
(V@R i on covers (the sequgnce of the priners as well
L-as—t-he—ARNA--dentfieat+on nethod and its application.
[0034] One function of DNA within viable cells is to
code for the synthesis of proteins. DNA codes for its
Beoplds Fondinmg GRRNA - -BfRand which is then used as the
instructions for assenbling finished proteins. Unlike
O, iRNArvsaisongowbings tahpeiplairedi{ipg PEE lgigrigy ot kycterial

species with the use of messenger RNA (mRNA) as an indicator of biological activity within

cells. Following purification of mRNA from a bacterial sample, reverse transcription real
time PCR. is used to detect and quantify specific bacteria within a simple or complex
environment. The invention covers the sequence of the primers as well as the mRNA

identification method and its application.

[6034] One function of DNA within viable cells is to code for the synthesis of proteins.
DNA codes for its corresponding mRNA strand which is then used as the instructions for
assembling finished proteins. Unlike DNA, mRNA has a very short half life (seconds to
minutes) and is only present in cells that are either viable or very recently killed. Whereas
DINA is present in cells in a fixed number of copies, mRNA levels are often changed in
response to the conditions in which a cell exists. Expression of different proteins may be up-
or downregulated in response to temperature changes, growth media, growth phases and other
environmental conditions. Therefore, if the target gene is not carefully chosen, it is possible
that fluctuations i environmental conditions will be falsely read as flucruations in popuiation
viability., To avoid these effecs, the present invention uses elongation {actor o, the gene 1,
as the target sequence. This sequence has previously been used as 2 marker because hutle or
no alteration in fuf expression hag been observed under different experimental conditions.
[035] Real time PCR uses the basic chemistry behind polymerase chain reaction (PCR}

amplification of genetic material and couples it with real time detection of fluorescent labels
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m nutes) and is only present in cells that are either
viable or very recently killed. Wiereas DNA i s present

WO p0ogbd2s2 in a fixed nunber of copies, NMRNA | eREl/ESANE033287
often changed in response to the conditions in which
ceil exists. Expression of different proteins may be
upor downregui ated in response to tenperature changes,
growt h nedia, growh phases and ot her environnental
conditions. Therefore, if the target gene is not

as @ aedfepb iyl gHEwsE Herumber SEXRIHP ! § AL SUIRRET RSN aier

m@ﬂ)ﬁﬁ;ﬁl@[‘ﬁ@@i@lc mnﬂhﬁlésomhc\éé hlnhe dalsssRyeeat: @Srescent
fluctuations in _popul ati oEbwa ese

t'

A AN AL o SR raﬂ%b@ét@%@ilmw%ief Spf

g‘}tBR Gicbengenentdhere@s cbh@atk argeter se@qienees ofTRDSIA. When this

R EERRES SR PRETRE Pl SR Ty Bpeause
ﬂtﬂbﬁ@ﬁ&b&ﬂrrtﬁ@d&lﬁ techinfifceraent i%ﬁ)ﬂ[?@hﬂr wenpak o Ohndigtd g@ms

u%s 0§€5;31¥ ae{: cyaélh gigﬁbe% gl htzi.%%%: 8] %Fs?os%s lp?c & n?ged)/nttgg w nd
th@éméftqan: boratreluicdlo tnanonupl oesrf iht ewm%eﬁ@a@ ip jhgetarting
ndetection of fluorescent |abelsas a mechani sm of

quantifying the nunber of copies of a given genetic

[G@ﬁﬂ UENGE IRLBSEM oAkl e PaRNARR dyiHh €RALde M potitH 8 derdhi@nd
i npl est of these methods uses BR Geen |,

a
‘Wfﬁlltﬁbrpégiééh*t"%‘%B%“t‘h’éi‘?‘di?r?% Pt p Biga demesed ppiagr Fgmieptose!
m%ﬁlﬂb kg F}Féﬂ&ﬂé&ﬂ&d@i%fﬁﬂfp@fﬁ)rdy bhek @&&ld@@]eﬂt%ﬁ@hﬁer@{b i2YBR
en uo nce t ore corr
aggcereD e PORSR SRR ovene T Lty d i S PRER Gk o
badteRCRplieacH hr@rits Bffc;hlﬂied ;suﬁtrﬁfgrc&pe eiadilyongaae trhedetection of 16s

FDiﬁ\quﬁ%ﬁp%cgspeeCl%C {2 artic,u n]b‘gb()]ﬁs dIlfI %Cl?%&%b C&%Lht?()rnrdgé Qn%@glsaugn

He' i

ofgemglc b&i&b&bﬁp@t@ﬁt\’hg}l}ﬂ «tdqelpbycikvefommber at whi ch the
(]:mal crosses a predetermned intensity threshold can

50%7 cofrigtrtaedictigned Riesed onde HUP@ETSOh b EeHE y BEEH Y

ax%@a‘ﬂié%@i%@as&sﬂ’@tﬂ%aﬁte@ﬁ; fopg:ofé@ﬂn%folgﬁinfor[n%%%d B €os Alamos Oral
devel opnent real time PCR tech nolog‘T has nmde it

PR5o8ET Bﬁa@b%@ %‘@P@éfs HrCRRdantE thy LS pe it e PEgTEal
MSRaGh @Rddhi @Fﬂh@'d}é graide Mudel tc@sef&tt@he@@gff QR:a0f dlaﬁw&e&ﬁ Yder to
Convent ?@%gﬂd& thods fo antification o cte i_al

BT B SREHIES WEY ﬁ“esp ft SGH5F el “f o0
dnm@!:ds ﬁbﬂrﬁarfoﬁgbe@lﬂbi@ﬁ*oﬁllﬂe oA @m@mdicmglghih&cldrﬁgﬁmllhegm nal
soF BB o S LS el ekl €70 B BAEHED blned o
tesr@iablit lal primg¢ratoelds gFhe dgtrectoradpatiofgers6s r DNA sequences
specific to a particular species can facilitate the
108 e ctioahREAdS evieipbirat Fomleobsing ai smgpoaidrdt dispglion kit or

otBR @ﬁé AESo1WMoh Mo@ 0 @@f&?&d BRYbLA QP ﬁﬁmnoh{ugzo@%}be Rkt Bk:Sicd
are designed based on the sequences of /"/ genes from
Rlbﬁbq freaigl y times with appropriate DNase reatment reagents. F his stép degrades any

contaminating DNA within the RNA prep and prevents the acguisition of faise positives.
Isolated RNA is then reverse transcribed to generate a complimentary DNA (cDNA}
molecule. The resulting cDNA is amplified and detected using SYBR Green. As a quality
conirol for the complete removal of DNA. a real time PCR reaction can be run without the
reverse transcription step. PCR products obtained in the absence of a reverse transcription

reaction must be the result of contaminating DNAL
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avai | abl e dat abases (National Center for Biotechnol ogy
I nformati on and the Los Al anbs Oral Pat hogens
wDai0ahee) . Sequences are aligned using the DNACBUS2009/033287
Lasergene program MegAlign nodule. This alignnment is
used to select a region of greater divergence in order
to maxim ze the likelihood of species specificity.
Primer sequences are sel ected based upon anal ysi s
i nformati on avail able fromthe Roche D agnostics
(0939 ht Cyvadird Prigpie cOSEIGRY sefTREESe /B [TRe FSEoNAereatiBy

Wtr:hicé‘»mbﬁw@m KARnpaGLuAQ MR ey s abkeadyadesigned
and tested, but all priners to this %enetl C
oftYdloamﬂmst s

bagiert | BateRRg SRS I UORENTE U ORI 1T skt 88

SRR PIR& SING béﬂlrﬁmnﬂ Phd @tedRNAstisohatdonokdntyliGFation

ot he ation net hod., An refer ed nmet hod, f or
CURRAC RSO A e B SO PP CRRAC TR B 2
stdnl:i:ﬂ’&ﬁum b Rcapprop icatacbNasevitieatmants wisagentaspleThi s
?‘%ﬁ ep ah r %?%‘Q/%’ﬁ% 't ugb eag]fonmﬁ‘tétion ?no nof né’ftgfl Uit {}&n% ggals
mﬁsahahe&uRNAmnextﬁanwﬁever%emmpangmr|bed to generate a

conpl[nentary DNA (cDNA) nol ecul e. The resulting cDNA
[0p49] anplhi filleding memeferis tt e 2ivd g PEYBR Ghawmair pgiog of the nyf
begyebm tagg,@gmwelf AGh8b8.G APLRL&rchemMAl of DNA, a

real tine PCR reaction can be run without the reverse

transcription step. PCR products obtained in the

absence of a reverse transcription reaction nust be
Piiher r esttqtienoé cont am nat i ng DNA.T.003P] “AG€Et antar d Annealing
nagr ve i s generated by performng the real tipe,reyer3emnp.

transcription FCR reaction on RNA sanples_iso ate&

Faryvgeh cul tune§EETAIMAG ¥nowh  dftddnt s 5685 vi 281°8 35°C
rRbBGteria. TG@A&@EM ﬁﬁmAvati ve mm mumpval ueofier easfrc

bR AR SatiBe pate R a0 Beprepsion of i .
actesmvatmveinvaxi mum of anplification curves of RNA

i sol ated from unknown bacterial sanples can then be
[00-Hipariddsetro meh eregaliol amnplife BNhasolageddemetor pree gulfares of 4.

m,?z%%@ﬂ!;fﬁa%'u&’fﬂ R4 m}éﬂe@p(gpgla@&g @Qt'h%&% a)M \tvmo@t Ahe sanple
popul ation. This be val uable information in

A BUEE TG i@fl’iﬁi@%t %ﬂf«éﬁfsaiaﬁqtnupﬁréze‘ffe’rtﬁudre“%*ap aveede

ﬂma&%w QI_$) 20 c{dngesa! a@é}%a@zﬁ intoksr P Ak Fi@a il MAmRAL L, “water”
00401 he follomnqg pair is desi qed to
a

RSP iy "6 P e p Aty ‘S?Efgﬁ’%’rti‘“ Bf IR’ PHF Tgene
ucfnﬁ&ﬂﬂg@ﬁce)@z&&;’esaaﬁlr@l‘ Wﬂntwaaetmaﬁﬁ |f1|0td15‘a)popu atxon wntammz_
P Ctz'tl on?lcetde 9!n Jt(a.':ns g LI‘F 15, Sth t hese pi zir c?’ic?z 1Y s
24 é CF

S ST S RN PEOT AT A TP S BRTHC g P e P L e f
uﬂﬁh&ﬁﬂﬁ&&ﬂﬁ@ﬂﬁﬁm%b@%@&aﬁﬁxﬁk&@dﬁ@@pumakhﬁﬂﬁnﬁﬁt*MWWUh
wand w thout A . R ‘ o
frém d population confaining 4. actinomyeetemcomitans, Porphyromonas gingivalis,
Streptococeus gordonil, Streptococcus mutans, and Streptococcus sanguinis and should be
positive for amplification of 4. actinomyyretemoeomiians.
{00424 This graph demonstrates that while the mix contalning 4. aclinomycelemconitang
is amplified with a similar curve 1o the positive control, the mix lacking it follows the same
amplification curve ag the water control, indicating that these primers are able 1o accurately

detect 4. actinonycetemeomitans from within & mix of RNA species.
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actinonycetenctom tans included. The results, in

particular the relationship between fluorescence (Fl)
wW@rwIayebze nunber are shown in the graph of FiRCF/ESW09/033287

In Figure 1, "water" represents the negative control

and "Aa" is the positive control of pure A

acti nonmycetencomtans culture. "Mx 1" was purified

from a popul ation containing Prevoltetta internedia,

St rept ococcus sobrinus, Streptococcus oralis, and

X3 i ndy ety vf %l&%@&@efaﬁbﬁ%%e}& deteyt p e ol Viadgat i ve

A S080RPkhfdnG Ak SRk i deRBSEdRE | Ifdli@{!@ x M &imh§at;ﬁ>ﬁ om.
a popul ation cont ai

nJ A. actino
PR OrHERAS ST LT R BB UBea e GOt o The
ba&kﬁﬁﬂé 0COEMIUSI Bmeaﬁsu é&ﬂﬂiﬁ&t’tﬁﬁﬂ&ﬁ@@i@@ﬂfiﬁi mmq{wnn irgusamd

be anplifica
br‘é{ ?f"h‘%&%{) g?’rt‘b g d bf%%fﬁ ¢ uf‘ﬁﬁ}%te g‘r‘é & H4nonstat es
extunatd fvh ploetht th eonfirx thaomi \amm mgpnAms aeteirerarned etlertiom! kdns
bcl(,&,ﬂ(% afrp lhen {nﬁs&d il JP‘ng‘d m 103 m rw?blil ?rban‘isg% hc?repcgssc: t;ah gption

folompldibl irhtnofCR Uﬁrpvéoralsd tﬂhe aetfention @hﬁzmlbm@ erdi dhawi iy
J’J}@B M&%ﬁmp&wﬁmn@mﬁ ahkiea hgmaseur ALl g Q&h%t A.
actinonycetentomtans fromw thin a mx of
acgpeoregnc0048] The ability of these primers to
accurately detect and quantify only viable
04| iltremify st asitlh t AHE POPGAIPS1E Fdepite i i aston
coh@InbOWS sarf (KBIWNWRDbEQN 6QRLIaAL La@er @fpification is observed in %dmples

B A T e B R
wiiet b ebed bby licentdrdefdigationdénehall g suspdingedrvi nf these sdmples,
ssgr s PR PG B S b B P o 0 G BLIEREY
wigxadrrmedrafepthe gmwmxﬁm gomfassam Fibat 3 ﬁ@“\ﬁlamt@g peak analysis
AP 4 diGrCOBROLo K] NSk DRRE el
Ofg’!r&gﬁahéﬁﬁim\éiégnpl n 1|gi?1e;5}ﬂr at i 0s, M Jh( Vi abl e
ovgrgeam ﬁ@mw&ﬁﬁmﬁw@rthfééﬁlﬁdﬁ@l@ﬁ%bi%@ﬁ ﬁf@@llf@d\é‘(ﬁmw SgAS-
Tdok erﬁhg)% do?npﬁ)@o%fl Of J¥B&ted ThERRlel bl B bPR Rk RESRcted
sanples is shown in Figure 2, which shows the
maé*ﬁfﬂlﬁ‘f"‘?‘c%i‘tfipiﬁh of RNA from nixes of |ive and dead A
acti nonycetencom tans. [0044] Despite the fact that
aII of the popul ations used as tenplates for this
1 4i9hi2 FBun‘oer of organi sms,
0 sanpl es
1Q%cnt a|5rﬂﬁr¥gi(7rmre vi abl®3or$ani sms, indicating that this
S(af,;:say Jls® xabf’e to detectsvigabl e organisns within a mx
both |ive and dead bacteria. Additionally, the
”f‘erréltl er’Gc“u}Q/e of these 43"%1\?@ es, as shown in Figure 3,
stiendi cdt®s that a si ngl 8x iUdenti cal product is

>amplifigd ip all sanmpl @s, o
i 300x 10° 4.06% 10°
3%, 250 % 10° 2,96 % 107

Table 2. Comparison of expected and caloulated number of organisms in selected standard
curve samples.
{6045] Based on the known concentrations of the viable and killed starting cultures, the

approximate sumber of viable organisms in each population 13 caleulated and used in
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whi ch denonstrates the high specificity of the assay.
Figure 3 shows a nelting peak anal ysis of products
w@ppbitéi2erd from pure and m xed cul tures of PCT/US2009/033287
actinonycetencom tans. The overlap of these curves
indicates that a single product is being anplified
fromall sanples. Table 2 shows a conparison of
expected and cal cul at ed nunber of organisms in
sel ected standard curve sanples. [0045] Based on the
cORENAT HEhdentPat fEngY 6fm"’PI‘*i’éiz‘m\ﬁf st5h émalﬁ&“%?ﬁl TBE SEETET Ag
st WIreS Thd ReEPRBNHNRERuRUMIBEL mﬁsu\éicabh@nd@rﬁi@aﬂb S4B
in each pop ulatloH is calcul ate and

e BRTHE P BHP AR CrseesEdshdd WRIGE %ﬁ%ﬁ% of
cof@ahapapdividbrahd adad @Me%&;zii&){@ﬁnat’{ﬁte eli@ rStanddhd reusse:
1The 58 esults are shown in Figure 4, which illustrates a
in¢¢sthdfard curve and |inear regression of the standard
rve .gener ! » .
U&-HS cenI?Ir gtqla%% gp % imgr‘%%b%lgor?ﬁg AgI &%@Eﬂ %Q}S@Q}fc sl%@ At
reactsxon emptet e feotiaadsalucFhidn ¢ 2loparubObipdipdes tas e sasiveh
xahde&%atﬁ?plgseﬂﬁa thL Qc%%@l;on he. If()?‘ {h\é@ld-ﬁﬁ}lé)jbe@e Ik We@fue of the

regression’line indicates the closeness of fit of the
aurnég“[é eyEs I8A- Qéqwgafqn%thgt@b@qﬁ 86 BI5eR e varglienedseryg p the line is

dhOR8h h@sdedQribitgiic at eondldahd HRCHODSRRMREY alntRSsed to
mat ch closely to the regression fine. For the exanple

calgylgipdhe pgnEdiog af Y @W&%@h&%ﬁ%&%ﬂ%@n s o 96

b er Jeb it oRe FRRE e e a e g gt daf ol P

uﬁﬁﬁkéhﬁﬁmoﬂ&mhhﬁhﬂﬁﬁpk@Smﬂanﬁhﬁﬁv@ﬁﬁsm§®aﬁdamdmburve

wnumtraemn a§c§,9 ;1001‘ tcﬁk %l'flo%tugn %:Qed;r?e%%%'lgg Tﬂ% cQJa qulé%Q ffat

A unknown popul ati ons n practice,
thbmssay smylne aeappﬂé picraistmeansye degttioe mdrcaﬁlit@nnz)‘fmhﬁ apinems of
%wﬁl@l L0 (Gl &Mgﬂﬁaﬁe@ basgad &fbﬂ,,ata s, %@,@gﬂg@ht@wcvﬁum
ni ficantly different fromthe actual

pavsHeldr! faepdyringderediops plorcamsRRACTEBIRPibiT ARy
differed by <20% These data indicate that this assay
represents a rapid, accurate neans of detecting and
quanti fying viable organisns of a specific species
within a conpl ex popul ation of organisns. This
represents a potentially powerful tool for analyzing
the effects of treatnments on oral mcrobia

ecol ogy. CLAIMS A nethod to assess the bioflora of the
oral cavity conprising neasuring |levels of arginolytic
bacteria. The nethod of claim 1l wherein cariogenic
bacterial activity is also neasured. The met hod of
claim1 or 2 wherein the arginolytic bacteri al
activity is assessed by

Fui



measuri ng plaque anmoni a production | evels. The nethod
of claim2 or 3 wherein the cariogenic bacteri al
W@eavady2 i s assessed by neasuring | actate proRCEUB29N9/033287
| evel s. A nethod of any of the foregoing clains
conprising using quantitative real time PCR
guantitative RT-PCR, and/or fluorescent antibody
probes to quantify levels of at |east one cariogenic
bacteria and/or at |east one arginolytic bacteria. A
met hod according to any ofale foregoing cl ains
wherein the arginolytic bacteria includes S. sanguis.
Al matthaddacoendimngiotlas ahyie obl dhiey foopegai mgsweingilavsls of
where n ca&xwgenlc bacterial activity is also neasured

ar noh, tic
d*“fhe’Cari’6geni ¢ bacteria includes S. nutans. A

._. Egcgmgfmda(@}ﬁa% 1 LR&eik Qgr%g&htntgmﬁ zﬁ'&ﬂﬁ;%%@sf@ lﬂnd;{l}%@

etects potentially damagi ng changes in plaque

€€ OII ROV cih&f PLRint her fwh&xﬁﬁ@&gﬁ}aﬁhﬁb@kﬁ&|a§kﬂhtf\ hCadksed by
dem nerali zation or danage to.the teeth. A nethod to

enhﬁﬁ@@ﬁ%ﬂﬁwmﬁé%?W%dp%&ﬁ m‘%ﬁia reduce or inhibit
dzgm[fﬁ%'fugﬁ?dgog t E{%r’ grnaw pelgeom E%E: CdﬁO ?ﬁlc gifg:tg i1 dc.t wq L d!lSS :,Sf%bg

t eetdagsutng t@aproducedules:lor |nh|b|t fornatlon of early
enanel |esions, d. reduce hypersensitivity of the
t Bet\metiend of atd Bredoregoisi chiims pmgHivg esing quntitgroigtige PCR.

heal ix:ﬂgtaﬁ’xte E§lof’@§ dg& oxcﬂﬂoﬁsécﬂt %Bﬁ)d%%&)& to guanﬁ@d&gﬁ of at least
Ievg aci d prod u0|n% tacterla h. increase
(i

rel &eq 4\1‘@0&5‘3@‘9@11%81”@?“‘5?‘9‘? gﬂtq FEPARESATER | i nhi bit
m crobial bio In1fornat i n t e cav

T Qameiith g e o o1 e Pg g Rl pisse
pH mchdésal baaphing sugar chal | enge, k. reduce pl aque

accunul ation, I. treat, relieve or reduce dry nouth,
nv. whidtier ste@edily to any of the foregoing claims wherein cariogenic hacterial

activity is also measured and the cariogenic bacteria inciudes S, mutans.

8. A method of any of the foregoing claims wherein the method detects potentially
damaging changes in plaque ecology before there is measurable or significant

demineralization or damage to the teeth.

9. A method to enhance oral health, e.g., to
a. reduce or inhibit formation of dental caries,
b. reduce or inhibit demineralization and promote remineralization of the teeth,
¢c. treat, reduce or inhibit formation of early enamel lesions,
d. reduce hypersensitivity of the teeth,
e, reduce or inhibit gingivitis,
. promote healing of sores or culs i the mouth,
¢ reduce levels of acid producing bacieria,
B, increase relative levels of arginolviic bacteria,

i inhibit microbial biofilm formation in the oral cavity,
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n. enhance system c heal th, including cardiovascul ar
health, o. immunize or protect teeth agai nst

W@ 2000005t ¢ bacteria, p. clean the teeth and oP@&I/US2009/033287
cavity and/or g. reduce erosion of the teeth
conprising nmeasuring the bioflora of the oral cavity
using a nmet hod according to any of the foregoing
clainms, and if indicated, by the presence of elevated
| evel s of cariogenic bacteria and/or elevated |actate
| evel s, aAd B/of mainpingdune @tloft lqvelwe @it §Hoys following sugar
ar gi nol ytisgihacteria and/or [ow I evels of plaque
amoni a production, adm nistering an oral care product
conpri s ngdRbpiefkackinvri@nount of a basic am no acid
or salt thereof. 10. The nethod of claim9 wherein the
basi ¢ am e, ati@ or sedarginecwek. salt thereof. 11. Use of
a basic amno acid, in free or salt form for the
manuf act-urlstepfeetredi canent for enhancing oral health in
a subj ect whose oral cavity bioflora conprise el evated
| evel s fofenbart ggemicd i telifiag artiygicubr oted | act ate
ievels, and/or low | evels of arginolytic bacteria
and/ or % oW TBRPSTYF ﬁﬂc‘gd‘ﬁiﬁnsém‘?g%‘?nﬁ; §r'8ducti on, as
measur ed hod accordi to any of the foregoin
cl ai ns.” 1‘3%“%’%%%%‘%@0 g?a"lctyo‘éﬁ%%{i cal | z enhanci ng t%e °

or al cql\_;i%?lucg\/ﬁj@gg}] Jethod, conpri ses neasuring the

bi of | or e oral cavity using a nethod according
cobBri @Y mOR&inQ fne®i oot Thelolur Lty alkh 4 hedi&atiado by, drhe
presence of ‘el evated |evels of cariogenic bacteria
fogapiporaapepat 8 Pstt st e | evel s, and/or the presence of
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andaf e product conprising a basic amno acid in free or

salt form. .
the presence of low levels of arginolytic bacteria and/or low levels of plague ammonia

production,
administering an oral care product comprising an effective amount of a basic amino acid or
salt thereof.

10. The method of claim 9 wherein the basic amino acid is arginine or salt thereof.

11. Use of a basic amino acid, in free or salt form, for the manufactare of medicament for
enhancing oral health in a subject whose oral cavity bioflora comprise elevated levels
of cariogenic bacteria and/or elevated lactate levels, and/or low levels of arginolytic
bacteria and/or low levels of plague ammonia production, as measured by a method
according to any of the foregoing claims.

12. A method for cosmetically enhancing the oral cavity which method comprises
measuring the bioflorz of the oral cavity using a method according to any one of
claims | to 10, and if indicated by the presence of elevated levels of cartogenic
bacteria and/or elevated lactate levels, and/or the presence of low levels of arginolytic
hacteria and/or low levels of plaque ammoenia production, administering an oral care

oroduct comprising a basic amino acid in free or salt form.,



