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« Bringing the clinical laboratory to the dental
profession

« Applications of molecular genetics in the
dental practice

— Evaluating oral pathogens in periodontitis

— Genetic risk assessment for CP and
systemic health

 Towards a more comprehensive program in
screening for oral cancer
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e Saliva is an obvious choice for clinical lab
testing:
— Easy to collect
— Not, very, offensive
— Representative of the state of health and
disease In:
* The ororespiratory tract

« A source of genetic material
A reflection of oral AND systemic health
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e Saliva is a transudate of serum

— As such saliva is a poor source of free
hemoglobin, or other serum proteins

« Because of this measuring these analytes in saliva
have a low sensitivity and hence a poor predictive
value

* Future tests, however, will leverage the analysis of
saliva specific proteins

— Stay tuned for tests such as glycosylated
lysozyme!
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 The clinical lab has 2 areas
of specialization:
— Anatomic Pathology
— Clinical Pathology

« Anatomic pathology deals
with cells and tissue.
— Biopsies and diagnoses made
with a microscope
» Clinical pathology tests for
all things from body fluids

— Chemistry, microbiology,
hematology

— Molecular or genetic testing
fits under this category
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* Providing healthcare professionals with tests
to prevent, diagnose and prognose oral and
systemic disease

* Oral DNA tests are:
— ODbjective
— Reliable
— Clinically useful and practical

e The remainder of the lecture will details the
portfolio of salivary diagnostic tests available
today
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* The etiology of chronic periodontitis (CP) is
multifactorial, including

— the effect of pathogenic bacteria causing infection
— the host’s genetic disposition

— the effect of coincident medical, environmental,
and behavioral factors

 The advent of clinical laboratory services for the dental
profession provides objective and actionable
iInformation to:

— prevent
— diaghose
— prognose and management of CP
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« Conventional approaches to assess chronic
periodontitis include:

— Microbial culture
— Chemical analysis of GCF and Saliva

* Microbial culture has the advantage to

capture the full spectrum of bacteria M ,_
resident in the mouth BlO gar plate W |

— The problem is, there are so many mixed-fiora
bacteria

— Challenges to support methods to
isolate anaerobes and facultative
anaerobes

— Microbial culture not very specific

* Molecular genetic methods are both highly
sensitivity and specific
— Molecular tests can also be quantitative
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The Human Genome Project Genomics

*Sequencing the
human genome

A $12 billion commitment to *New gene discovery

sequence 3x10° bases
Gene Expression
*Sequencing the human

genome
*New gene discovery

Cloned cDNA derived from
expression library of several
species

Pharmacogenomics
*Sequencing the human genome
*New drug discovery
*Applied to specific people is
pharmacogenetics

Leveraged acceleration of
population genetics and
linkage maps- tied strongly
to industry champions

—_—

Structural Genomics
Derived structure of proteins
form knowledge of the sequence
of expressed genes

New gene discovered
answer questions about

clinically overt disease. : :

Education platform for the Diagnostics
. P ) *New disease genes

public makes genetics a characterize

household term New technology for
routine clinical use
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Functional Genomics
*Derived knowledge of protein

structure

*Deduced knowledge of protein and

subcellular system function




Periodontal Disease

* Molecular diagnostics uses DNA and RNA to diagnhose and
characterize disease

e The types of tests performed in molecular diagnostics
Include:
— Infectious disease
— Inherited disease
— Acquired disease such as cancer
v Genetic susceptibility

 Molecular tests are available today to aid in the
management of periodontitis
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Path OgenS {Pathogenic Bacteria,

Smoking,
immune
suppression,
diabetes

Behavioral, Social, €= Inherited Genetics

Systemic {_l_\

SNPs related cytokine gene
markers

The current model employs the clinical lab to test for oral pathogens and
human genomic DNA to test for inherited markers linked to disease risk,
while the clinician provides the input of the patient demographics
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Microbial Pathogens

* Assaying for the pathogenic bacteria helps to support the
clinical diagnosis of periodontitis

 From the collected sample, bacterial and human
genomic DNA is extracted

 PCR is employed to amplify, specifically the consort of
microbes

« With positive, negative and quantitation controls the result
of each test will:

 Measure the type and amounts of the pathogens
 Be used to assess the effect before and after therapy
o Guide In the selection of the most effective therapies
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Periodontal Bacteria

 MyPerioPathe, or MPP
measures the types and
amount of 13 pathogenic
bacteria associated with
chronic periodontitis
— Sample is an oral rinse

— Results are displayed as
histograms in color

— The results are compared to

therapeutic threshold

 MyPerioProgress™ is a
format to compare before
and after results
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<. When it comes to

periodontal disease...

Test, Don’t Guess

MyPerioPath

Salivary DNA test that determines the cause of periodontal infections

ell

The test report wil you:

* The type and concentration of disease-causing bacteria
= The bacterial information necessary to help classify

Lt

high-risk versus low-risk cases
= Targeted treatment considerations designed to help you
provide personalized therapy

Treat the cause, not the symptoms:

= Create a highly personalized treatment approach

= Enable better risk assessment for more predictable outcomes
= Establish a systematic way to track patient oral health progress
= Increase patient acceptance of recommended treatment plans

For more information, contact:
855-0RALDNA or visit www.OralDNA.com/professionals
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MyPerioPath® Report

1 Final report is ready to present
to the patient

2 Positive or Negative refers to

whether there are any bacterial — —
measured over the therapeutic C—— ;;m
threshold e
3 Risk assessment refers to what . e
category of bacteria are o e
detected above threshold — T —
4  Graphical display show which %ﬁjﬁ%%%gﬁ%f“
bacteria are detected and their Omom O O mnn O bmmm

mmmmmmmmmmmmm
[represented by the black lines)

amount relative to the
therapeutic threshold
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MyPerioPath® Report

Second page contains
information on clinical
interpretation

Listing of “treatment
considerations”

Emphasis on the indications and
timeframe for following testing
upon completion of therapy

Links to more information
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Collected demographic information on more than 50,000 submitted samples

Authors

Barr et al. (1592)

Yeung et al. (1993)
Kaldahl et al. {1996)
MeGuire & Nunn {1996)
Krall et al. (1%97)
Machtei et al. (1997)

Bostrim et al. (1998)
Taylor et al. (19%8)
MeGuire & Nunn {1999)
Norderyd et al. (1999)
Payne et al. (1999)
Bergsirom et al. (2000)
De Sanctis & Zochelli {20061
Timmerman et al. (2000}
Tran et al. {2001)

Chen et al. (2001}

Nieri et al. (2002)

Jansson et al. (2002)
Ogawa et al. (2002)
Kamma & Bachni (2003)
Fardal et al. {2004)
Paulander et al. (2004)

Yoshihara et al. (2004)

Subjects, N

114 men
B6 HIV -+, 28 HIV
30 HIV -, 10 HIV
74
100
1225
749

57

362

42

36l

38 (non-smokers)
101

40 (32 non-smokers)
167 untreated
205

177 males

60 (non-smokers)

07

394 (=70 vears old)
25 (AP

104

259 (50 years)

179 (non-smokers)
=70 years

Time period

20 months

18 months
72 months
Z 60 months
6 vears

12 months

&0 months
2 vears

= 60 months
10 years

2 years

10 years
48 months
T vears

2 vears

10 years
10 vears

200 years
24 months
&0 months
G-11 years

10 years

3 years

Cutcome variable for
disease progression

Prognostic factors

Smoking + Bone

Immunosuppression Attachment loss Loss

HIV Attachment loss

Smoking Attachment loss 43.5% 56.52%

Smoking Tooth loss

Smoking Tooth loss

Smoking, T.f P4, Pog, Bone loss 18.7% 81.3%
mean baselineg AL

Smoking Bone loss

Diabetes Bone loss

Smoking, IL-1 positive Tooth loss

Smoking Bone loss

Dsteoporosis Bone loss . .

IL-1 positive Attachment loss

Aa Attachment loss 409% 591%

Ty Attachment loss

Smoking Attachment lossftooth loss

{IL-1 géﬁmype * initial Bone loss Yes 279% 72.1%
mean bone level)

Smoking Bone loss

Attachment loss
Attachment loss
Tooth loss
Bone loss

Smoking, baseline AL 6 mm
Smoking, stress, Pog, T.d, N of teeth lost
Smoking
Smoking, % approximal sites

with PI} =4 mm
N of teeth, sysiemic disease

{diabetes, hormonal or

cardiovascular disease)

Dsteopenia

Finding- a history of
smoking is highly
predictive of bone and
attachment loss

Attachment loss

AP, aggressive periodonbitis; AL, attachment level; T.f, Tanerella forsythensis; Pa, Prevotella intermedia; P.g, Porphyromeonas gingivalis; T.d,
Trepomema denticola; 1L, interleukin,

ORALDNA LABS | Innovations in Salivary Diagnostics



Assignment of Disease Status Objective

Clinical Diagnostic Medical
BOP Localized D Type V Refractory Periodontitis; ADA Code D Family History of PD D
oswel - 4900 - “Observed
Inflammation/Swelling Generalized Type IV (>6mm): Advanced Periodontitis; Pregnant/Nursing D
Bone Loss ADA Code 4800 Immunosupressed  ([7] fl N d I N g S”
- - Type Il (4-6mm); Moderate Periodontitis; D - -
Redness/Discoloration ADA Code 4700 Diabetes D . d d b
Halitosis/Malodor D Type Il (3-4mm); Mild Periodontitis; ADA D Cardiovascular D p rOVI e y
Code 4600 Disease I . . .
Type | (1-3mm); Gingivitis; ADA Code 4500 D Current Smoker D C I n ICIan
Good Periodontal Health D
Antibiotic Allergies: None Reported
Tooth Numbers|2 [3 5 10 14 15
Pocket Depths [6mm [8mm [9mm [5mm [7mm [7mm
High Risk Pathogens Moderate Risk Pathogens Low Risk Pathogens
107 107 107
106 108 106 | N
104 104 104
DL DL DL
0 & T4 B B O 2 0 a

A

Laboratory test results are objective quantifiable and reproducible
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Bill

Birth Date: 12/4/1952
Medical History Date: 12/5/2011

Although dental personnel primarily treat the area in and around your mouth, your mouth is a part of your entire body. Health problems that you may
have, or medication that you may be taking, could have an important interrelationship with the dentistry you will receive. Thank you for answering the

following questions.

Are you under a physician's care now?

Have you ever been hospitalized or had a major operation?

Have you ever had a serious head or neck injury?

Are you taking any medications, pills, or drugs?

Do you take, or have you taken, Phen-Fen or Redux?

Are you allergic to any of the following?

Aspirin

Penicillin
Other If other, please explain:

Do you have, or have you had, any of the following?

AIDSHIV Positive
Alzheimer's Disease

Have you ever had any serious iliness not listed above?

Yes

Yes!

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes!

Yes
Yes
Yes
Yes
Yes

535558555558 8858¢8¢%¢%

No

Yes No If yes, please explain:

Yes No If yes, please explain:

Yes No If yes, please explain:

Yes No 1 baby aspirin/ daily =

Yes No

Are you on a special diet? . | Yes | | No
Do you use tobacco? | | Yes No Women: Are you
Do you use controlled substances? | | Yes | | No Pregnant/Trying to get pregnant? Nursing?
Taking oral contraceptives?
Codeine Local Anesthetics Acrylic Metal Latex
Cortisone Medicine Yes| | No | Hemophilia Yes. ' No | Renal Dialysis Yes | No
Diabetes Yes | No | Hepatitis A Yes| | No | Rheumatic Fever Yes| | No
Drug Addiction Yes. | No | Hepatitis Bor C Yes' | No | Rheumatism Yes| | No
Easily Winded Yes| | No | Herpes Yes' | No | Scarlet Fever Yes' | No
Emphysema Yes| | No | High Blood Pressure Yes| | No | Shingles Yes | ' No
Epilepsy or Seizures Yes| | No | Hives or Rash Yes' | No | Sickle Cell Disease Yes. ' No
Excessive Bleeding Yes' | No | Hypoglycemia Yes! | Mo | Sinus Trouble Yes! ) No
Excessive Thirst Yes| ' No | Imegular Heartbeat Yes| | No | Spina Bifida Yes( ) No
Fainting Spells/Dizziness' | Yes' | No | Kidney Problems Yes| ' No | Stomach/intestinal Disease ' Yes| ' No
Frequent Cough Yes. | No | Leukemia Yes| | No | Stroke Yes| | No
Frequent Diarrhea Yes' | No | Liver Disease Yes! | No | Swelling of Limbs Yes( | No
Frequent Headaches Yes. | No | Low Blood Pressure Yes| | No | Thyroid Disease Yes | | No
Genital Herpes Yes| | No | Lung Disease Yes. | No | Tonsillitis Yes . No
Glaucoma Yes | No | Mitral Valve Prolapse = Yes| | No | Tuberculosis Yes' ' No
Hay Fever Yes! | No | Painin Jaw Joints Yes | No | Tumors or Growths Yes| | No
Heart Attack/Failure Yes' | No | Parathyroid Disease Yes' | No | Ulcers Yes! | No
Heart Murmur Yes' | No | Psychiatric Care Yes| | No | Venereal Disease Yes | No
Heart Pace Maker Yes( ) No | Radiation Treatments | Yes No | Yellow Jaundice Yes No
Heart Trouble/Disease Yes' | No | Recent Weight Loss Yes | No
Yes No If yes, please explain:

Only thing reported was laser treatment for Rosacea
Smoking one pack per day
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FD 4 244 233 24|43 3|323/322(223322223/333|323|324424
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e The collected clinical information is highly valuable in
aggregate

 The bacterial “signature” is patient specific and lends
to the decision of what therapy to apply

« Before and after results lend insight into the
effectiveness of therapy
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Your Patient’s Oral Health

_PreviousTesl: | .
« 37 yr. old female with signs of o e ——— = — wt
moderate inflammation N H . o
« Prescribed a 8 day course of e I mmEmEea a
antibiotics Current Tost:
» Follow-up test suggests: Low Rk Panogens
« Pm and Cs refractory to -l ee—————
treatment o | — o
<] | B 0 0@ = o
- e _ =l « 42 yr. old male seen twice,
C—mm . L separated by 6 months

o @ o « Encouraged to perform

home care
e ﬂt * No other professional
therapy between visits
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MY FEHROTOUASHE S Date Of Birth: 12/04/1052 jon: 10511200
Gender: Male -

Rinse Specimen: Oral Rinse
Collected: 04002012 DW Cotlected: 11721/2011 01.00

S Provious Test:
223|3 32|1223|323|322(322|1222|222|222|222|22222222%3 ::: ::;
2 2 3 10 2 1 2 2 3 2 2 100 = 109
2 4 3|3 5 2|2 43|35 3|3 3 2|3 222 42(23 2|24 2124225 2(242|2473 10‘_ Eliad
01010000 000)000]0100 000 0010 01010 0100] 01010 0101001010 01010000 0100 00’6 o @o@mm aooeso@ =

m D] .v‘ m E Current Test:
[ele[0/0/0/0/ 00 0] 0l0/0] 010]0 0/0/0] 0 0/0 (010/0 0(010/ 0,010 0I0]0 000 0/0/¢ (0 0/0/0/0/0 0/0l0

33313 23(323(223|222/222(222|222/222|223|323323|332

353|/3 43(333|223|222/222222/222222/223323/323|342

33 4)/3 333 23[323|222\222222|2221222/323323323|3343314

3543 53|33 23(33 3|232 242222(23 202223433233 43|344/354

0/0]0/0/0]0/ 0/00) 000 0[0[0. 01010 ¢/0[0/0[0,0/ 0.0/ 0]00] 01010 0[6[0 0.0/, ¢[00 (0[0[0/(0]0]0

(0(0/0/0/0[0/ 01010000 000/ 01010 0/0/0/0/0'¢0 0[0[0/ 610'¢) 0(010 0[0[0 0[0/0/ 0100 (0]0l0)(0[0]¢

333(333|223|222|222|222|222|222|222|32 3222223334334 BEFORE - 11/29/2011 J| | AFTER - 04rt672012 |
Toath Numbers J2 3 |4 |14 |15 ]31 || | Tooth Mumbers J2_J3 14 J8 J1a |31 ||
= 2 4 : ! B Pocket Depihs | Seren] m) Seren) 4ren] em 4| | Pk 3rmen] 4] drmen) done

353(363|243(23 2|222|222(222|222|222(333|222(223|354(334

Additional Clinical Information
Clinical Signs | BEFORE - 11/20/2011] AFTER - 0411672012]
32 | 31 |30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 | 17 BoP 7] &
sy BEFORE - 11/20/2011] AFTER - 041672012
g ol Deapest &mm mm ‘
Summary Information e Loes (7] ) Focsi
. [a] [&] Infoction| __Generaized | Genersized |
Bleeding  Suppuration  Furcation  Mobllity  PD>Alet  CAL<0 CAL 13 CAL4-5 CAL 6+ | HomosisMatosor [w] O
Jate  Teeth Siles Teeth Sites Teelh Siles Teeth Teeth Siles Teeth Siles Teeth Siles Teelh Sites Teeth Siles
meotz [0 J[o J[eJ[o][A ][] [o] [e][e][e]la] [ | | ackca raciar STUONA Labs. . 214 Overook Cile, Eule 120, Breohwood, TN 37027 615-577-9065; Fec 615-027-2828 v rakdne com i

Post Treatment
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Case Study

David is a 66 year old male
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« History of quadruple
coronary artery bypass-
2008

« History of double knee
replacement-2007

 Medical conditions:
— Hypercholesterolemia
— Osteoarthritis

e Current Medications:

— Toprol and Alstace
— Side effect of xerostomia

Mecical History Date: 117102008

Although dental perscnnel primarily treat the area in and around your mouth, your mouth is a part of your entire body. Health problems that you may
have, or medication thal you may be laking, could have an important interrelationship with the dentistry you will receive. Thank you for answering the
fellowing questions.

Are you under & physician's care now? # Yes () Mo Il yes, please explain:
Have you ever been hospitaliized or had a major cperation? i Yes () Mo gall bladder removed, quadupgle bypass, double knee replacement
Have you ever had & serious head er neck injury? () Yes i No
/e you taking any medications, pils, or drugs? @ Yes () No
Do you take, of have you taken, Phen-Fen or Recux? () Yes () No
Are you on a spedal ciet? () Yes () No
Do you use tobacco? () Yes (_) No

toprol, zocor, zetia, altace, aspirin,

Women: Are you
Do you use controlled substances? () Yes () No | Pregnant/Trying to get pregnant? [ Mursing?
] Taking oral contracertives?
~Are you alergic to any of he

[7] Aspirin [ Penicilin [7] Codene [ Local Anesthetics [7] Aeric [ ] Metal 7] Latex

[] Other

Do you have, or have you had, any of the folowing?
MIDSHIV Posiive O Yes @ No | cortisone Medicine () Yes @ No | Hemaphita ( Yes ¥ No | Renal Dialysis () Yes @ No
Alheimers Disease ) Yes @ No | Diabetes () Yos @ No | Hepasitis A () Yeos @ No | Rhoumatic Fover () Yos i Mo
Anaphylaxis () Yes @ No | prug Addiction O Yes @ No | Hepatits Bor G () Yes @ No | Rheumatism ) Yes i No
Anemia (2 Yes @ No | Easily Winded () Yeos @ Mo | Horpes ( Yes @ No | Scarlet Fever O Yes @ No
Angina ) Ves @ Mo | Emphysema () Yes @ No | Hign Blood Pressure () Yes @ No | Shingles () Yes i to
AsthritisAGout @ Yo () No | Epilepsy or Seizures ) Yos @ No | Hives or Rash () Yeu @ No | Sickle Cell Disease ) Yo @ No
Adifcial HeartValve () Yes @ No | Excessive Bleeding () Yes @ No | Hypoghycemia C Yes @ No | Sinus Trouble ) Yes @ No
Astificial Joint () You i No | Excessive Thirst () You @ No | Imegular Heartbeat () Yos @ No | Spina Bifida ) You i No
Asthma () Yes @ No | Faingng Spells/Dizziness) Yes @ No | Kidney Problems () Yes @ No | Stomachfintestinal Disease () Yes @ No
Blood Disease 0 Yes @ No | Frequent Cough ) Yes @ No | Loukerria () Yes i@ No | Swroke () Yes @ No
Blood Transfusion () Yes @ Mo | Frequent Diamhea ) Yes @ No | Liver Disease () es @ No | Swaling of Limbs () Yes @ o
Breathing Problem ) You @ Mo | FrequentHeadaches ') Yo ) No | Low Blood Pressure () You 8 No | Thyroid Disease ) You i No
Buuise Easily () Yes @ No | Genial Herpes () Yes @ No | Lung Disease () Yes @ No | Tonsilisis () Yes @ Mo
Cancer ) You d No | Glaucema () You i Mo | Mitral Valve Prolapse (_ Yoz @ No | Tuberculosis () You @ No
Chematharapy () Yes @ No | Hay Fever () Yes @ No | Pain in Jaw Jeints (_ﬂ: Yes @ No | Tumers or Growths () Yes @ No
Chest Pains (O Yo @ No | Heant AttackiFailure () Yos @ No | Pamathyroid Disease () Yes @ No | Ulcers ) Yos @ Mo
Cold Sores/Fever Blisters (' Yes @ No | Heart Mumu ) Yes @ No | Psychistric Care  (_) Yes @ No | Venereal Disease () Yes @ No
Congenital Heart Disorder_) You @ No | Hear Pace Maker () Yos @ No | Radistion Treatments|_ Yes @ No | Yellow Jaundice () Yeu i No
Convulsions O Yes @ No | Heart Trouble/Disease @ Yes () No | Recent Weight Loss () Yes @ No

Have you ever hed any serious liness not listed above? @ Yes () No High Chdesterol
Comments:
Teo the best of my knowledge, the questions on this form have been hy d. | d that providing i et il ion can be

dengerous tomy (or patient’s) health. Itis my responsibility to inform the dental office of any changes in medical status.
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Pre-treatment
clinical chart

Post-treatment
clinical chart

Fantastic
reduction in the
number of
bleeding sites
and pocket depth

Exam Date: 11/110/2009
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* Risk Modifier Summary
« Radiographic bone loss
« Earlier site specific care

* Family history of gum disease
(mom)

 Heart disease
* Borderline diabetic
o Stress (three recent surgeries)

* Double knee replacement
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e
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3

Ith

2 4 8 z 8 a 10 1 12 3 14 s 16
[3 2 2][3 2 3][3 2 3] Iz 2 3][3 2 3]|3 23|32 3|3 23|32 3] l[3 2 3]33 5|6 23]
|[5 4 5|[6 3 4|4 3 4] I[3 3 3|[3 2 4]|3 3 3]|3 3 3|3 2 3|[3 2 4] l[4 3 4] 53 5|[5 4 4]|
11412/2007 | [[2 2 4|6 2 3][3 2 3] l[3 2 2]|2 2 2|2 2 3]|3 2 3|3 2 3|[3 2 3] I3 2 3]3 25|14 23]
L] 11072009 4 3 4||4 3 3]z 2 4] [[2 2 3|[z 2 3]|3a 2 a]|a 2 3][z 2 3|3 2 3] [3 2 3llz 2 4]l4 3 4]
|[6 4 6][s 4 8][4 = 4]| [4 = 3][3 " 3[[3 33|z 3]l |3 3] [2 2 5]|5 4 6]5 4 4]
11/12/2007 | I[5 3 5][5 3 s5]]4 4 2]| [4 4 2][3 3 2|3 3 2][a 3 2][3 3 2|2 3 2]] [[32 2 2][4 3 54 3 3]
L | ona.l [4 3 5][4 3 4|[4 2 4] [[3 2 2|[2 2 3]3 2 3]|3 2 3|3 2 3][3 2 3] [[3 2 3]|4 3 4||5 4 4]
j [4 4 5][5 4 1][4 4 4| [[3 3 3||[33 3|3 2 3|323]3 3 4|42 4] [[4 4 4]5 4 6|6 4 8]
11/12/2007 | [[4 3 5|5 3 5]/4 3 3| [[3 2 3|33 3]3 23]|[323]3 23]|[323] [|3 3 3|33 4][44 3]
Bl 11110200915 I3 3 4]/4 3 3]|3 2 3] 12 2 3|3 2 3]|3 23|32 3|32 4|42 3] 4 2 204 2 4[4 3 4]
o anp [4 2 5|5 4 a2 3 4| [z 2 3][2 = 3|[3 2 a|[« = 3|[3 = &|[a & [« = a]2 3 6][5 4 5|
11/12/2007 | |33 4|4 3 3]3 2 3] 3 2 3|3 233 23|33 3|33 4[[43 4] Il4 3 4]3 2 4]|5 2 3]

32 Ki 30 29 28 27 26 25 24 23 22 21 20 a3 a8 17

Summary Data Comparison
BleedinRSuppuration Furcation Mobility PD>AA CAL<D CAL 1-3 CAL 4-5 CAL 6+
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([ P ati e nt C h art- 2 ye arS RESlIIt:_ NOI_IMHL -HO PHTHOGI_ENS RE PO_RTED ABO\._FE THRESHOLD

Bacteria Risk: LOW - Some evidence of increased risk for attachment loss

Result Interpretation: P eriodontal dise ase is cauzed by specific, or groups of spedific badeta. Threshald

1 ] jon: P eri : . ific; i ia
p O St tre atl I I e nt mm = Piathogen Load Threshold* levels represent the concertration above which patients are generally at increassd risk for sttachment loss.

DL = Detedion Limit Baderial levels should be conzidered collectively and in cortext with clinical signs and other isk factors.
High Risk Pathogens Moderate Risk P athogens Low Risk Pathogens
e e 107 107 107
Result: POSITIVE - PATHOGEN(S) REPORTED ABOVE - 10® 107 | | i i i 10°
itk ek Patpogeeiet = 1 10° — — 100 f 109
W o) Pormeaanonas g 104 104 104
(TT) Tannerella forsythi.
108 g;Twmduw oL oL oL
(Fn) Fusobacterium
* —_ e R s = [ < HI = B A H < I-I ]
(1] — g‘)']c‘-wmm
(Ec) Eikeneila corrodens - - -
oL I il e Pathogen Result Clinical Significance
Clinical Information:
Medium Risk Provids
e — mwmu; . - ) ) ) .
Family History of PD: Ye Tf Tannerella forsythia Low “ery strong association with PD: commaon pathogen assosiated with refractony periodontitis, Stronghy
107 Diabetes: No related to increazing pocket depths.
108 T SR S Known Antibiotic Aller;
105 e Result: POSITIVE - 1 PATHOGENIC BACTERIA REPORTED ABOVE THRESHOLD
10t \nformation Provided B Bacterial Risk: LOW - Some evidence of increased risk for attachment loss
oL aorv:'" y
[ =] [#] Redness/Discoloration: F Legend Result Interpretation: Periodontal disease is caused by specific, or groups of specific bacteria. Threshold
ADA Classification: Typa | == = Pathogen Load Threshold® | | levels represent the concentration above which patients are generally at increased risk for attachmant loss.,
Low Risk Pathogens | [ D chor: Qe DL = Detection Limit | ww;mummwhwmmmmmmm |
= — = - = —
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The pathogens classif | 1 =R |
[ (— — “mm»pm“: |
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Arestin) andior system
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While there may be othe
- D @ a s Hhe g3 10% | 10% 10%
a8 . Amoxicily 500mg 64 8¢ — — —
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Periodontitis

only part of the story

e A person inherent
genetic risk is a key
component of one’s

susceptibility to develop

periodontitis

* Genetic markers are
predictive of

— The onset of clinical
disease

— The rate of progression
— The likely prognosis

Pathogenic bacteria are

B When it comes to
“periodontal disease...

Test, Don’t Guess

MyPerioIR@

Salivary DNA test that determines increase for severe periodontal infections

The test report will tell you:
* Which patients are at increased risk for more
severe periodontal infections due to an exaggerated

immune res ponse
Personalize therapy by:

* Establishing which patients are at risk before clinical
signs and symptoms appear, and providing customized

1 . . g \‘W@“B
periodontal therapy considerations A M dfm“‘ ng?“w
@ \\6‘“5 ﬁaﬁ
o

Ll 4
« Determining which patients may require Wﬁgﬁé o 0 wﬁ“& d
more aggressive treatment R “\dﬂw WM
* Optimizing preventive \ V08 e vt o
recare appointments W;M*;\dvﬂﬁom“\\a“ﬂm M‘g{:
'M\‘@“a 8 e ettt
e 2 ey oo,
, . o Sy eI
For more information, contact: Vv,ﬁ#é«a“ &W‘;;m"”a«d
855-0RALDNA or visit www.OralDNA.com/professionals oo meﬁ“‘“ﬁé“ gpg““;‘wﬁ-"# e
o AR et e s
e, o™ et
> S S e
' e ~ve ::"‘?‘(¢¢y!\’°‘‘\G\r\ﬂsd(i
@ e
* G e ™ o s
ORALDNA'LABS | .M,.;;,w‘;ﬁg:’;,;ﬁ
Innovations in Salivary Diaanostics L
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 Three conditions to consider:
— Heritable forms of periodontitis-rare
— Genetic susceptibility to periodontitis-very common
— Other diseases masking as periodontitis- variable

* More than 30% of test requests provide clinical report
of “family history of PD”

— Construction of a classic family pedigree does not
support the majority of these cases as being
heritable

— Yet, what is the magnitude of that concern that PD
runs in families?
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MYPERIOID P

MYPERIOID PST

e
By tha U5, Fioosd med Drog Ader

o
Ity P LS. oo vt Diruiy vt

Tt perf Tiersd pesrfoem
CralDHA Labs, inc. OralDMA Labe, bnc, 21
Mecical Drnctor Ronald M Mesdical Direscior; Rionalkd MoGh

MYPERIOIDY

o MENOED REPOL | FmALREPORT |
Ord

Gendar: Mak Gareded Fisfiab Gender Female %:%ﬂ

Result: Result; Result;

POSITIVE POSITIVE POSITIVE

oo ey | Mt Resits
{Mmsatc Y IL-1A (+4845) Gen IL-1A (+4845) Genotype [G

IL-1A (+4845) G |L.1B (+3954) Gen IL-1B (+3954) Genotype [C

IL-1B (43954) G  jopmometaton —

Intarpestaton: The results of the PS | The results of the PST test in

The resulis of the ~ MOre severe periodo more severa penodontal dise
| more severe perio  PST-positive patienis PST-positive patients may e

PST-positive patie

Comemanis: Coamments
 Comments: i & Signlﬂ:ancu- This = . .
. : ; Significance: This individu
| * Significance: T increased risk for s increased risk for severe p¢
| '"‘-’“Tjwmmg{ﬂﬁ combination of the combination of the results f
| SR of 3T presence of a "T" & presence of a "T" at both IL
:radﬁ:m o | mCspceeaEn i predisposes an individual
eon E":f“f ot | TDOMEHVEmaime agoressive treatment

| * Risk: Pravalenc * Risk: Pr&val?;h“; ® Risgh: Prevalance ofthe PS5
populations. Th Wbons. t:el populations. This Fequenc

| that whenever tt """a_bl".“r““m‘ that whenever the PST-pos
susceptivlity to| | —LooepU m"a P susceptibility to periodontal
inflammation. inflarmnmation. inflammation

'+ Consider: The | * Consider: The PS | 4 congjgar: The PST test as
averall evaluatio ;':“m'z d?"a mﬂu; rn:l” overall evaluation of period
of the disease, 2 sk omlmhygi: o afi of the disease, and additior
and oral hygiene and oral hygiena have an a

BTERIEN EERISTA ey came st i

Dinciaimer, 1 Crabs ot Disclalimer 1 OraiDAA, i ol kible

. ey whe i mmuummmu: Dimctmmar: 1. OralDMA e not Rabls for gny sates

by phot i n whan e ol rd e & vt ¢
i S ampls collacton 3. Thi et was desaboped
Ry iba U5, Feod and Drug Adminghudion The FO

Tt pericem ed by Inbesle

OsDNA Labs, v, 24 Ovargek ©
Medcal Dirsctor: Ronakd Moiennen, MD

MYPERIOID® PST"

S e oR | > SRALDNA Lass

Inrcwtions in Salvary Dagnostics
ﬁh A Duaest Doy Cmsgany

Ordering Provider
Drouglas Thom paon

Sample Information

Aecesgon 1007408 Racervad: 122010 10628

Gendar. Femals 3504 West Maple Rd Specimen Oral Rinze Repored 11 A1201013:59
B caoem el d Hillz, Ml Colleded 1021200 Printed 1971200 1258
45301 24 8-E42-0000

Resuli:

Resulle

IL-1A (+4845) Genotype
IL-1B (+3954) Genatype [C{T]
Intaapretation:

The results of the PST test indicate that your patient is POSITIVE and has an increasead risk for
more severs penodontal disease due to the genetic vanations sxamined in this test. PST-positive
patients may require more aggressive treatment.

Comments:

. Significance: This individual has the "FST-positve” genotype and is therefore at a 3-7 fold
increased risk for severs periodontal disease. The PST composite genotype is based on the
combination of the results for the IL-14 and IL-1B genes. Any combination that includes the
prasence of 8 "T" at both IL-1A (+4845) and IL-1B (+ 3954 )1s defined as P3T-positve and
predisposes an individual to more severe periodontal disease which may require more
aggrassive treatment

® Risk: Prevalence of the PST-positive genolvpe ranges from 30 to 40% in Caucasian
populations. This frequency may be different in other ethnic groups. Itis important to note that
whenever the FST-posilive genotype is present, it is associated with an increased suscaplibility
to pericdontal disease and overproduction of IL-1, a evtoking that amplifies inflammation

® Consider: Tha PST test assesses ong of several risk factors that should be induded in an
overall evaluation of penodontal disease specific bactena are associated with the inhiation of
the disease, and additional nisk factors including genetic susceptibilty, smoking, disbetes, and
oral hygiens have an amplifying effect on periodontal disease progression

Mathodolo gy Senemio DNA br exdracled and tested for b In 1 padymarphis

Tollbna il by Proel eurwn S ahya.

Dipolaimar: 1, OrallH A E mob Rable for amy subs arigheg hom cliniole's Yastmant Eolosol and 4 Drantiels shoukd conpultwit o paicdantit o patints
h wihih Afectiens A ad d ol d edieatad by pIEATE Medinl conden, 2 OiADMA S nol e pondiBhe 81 i atcutite Bl il dus B B0 STk

colechon. 1. This fest wear deweloped and b pedormance characlerstos delerminad by OraD A Labs B har red been cleared or approved by e U S, Food and Duag

Admirerkation The FEA haa delersined Bl such chastanos of 8p peowal @ rod necadd ey,

Thoes & pobymarphi e berbed via polymaace chain ieaction (PCRL

OmDMA Labg, Inc, 214 Overiopok Cirde, Sube 120, Brenbwood, TH 37027 GISSTTI055 Faxg B1562 72026 wwa oraldna com
Madical Dirsctor: Ronsld MoGlernen, MD ChistDentsl Oficer Thomas W, Nabors, DDS



Diversity
Variant Variant Variant Variant
! | | |
GTGCTITCCT....ATTCGTTCAT....CAAAAATGCA......... CTGAGCACCC
GTGCTGTCCT....ATTCATTCAT ...CAAAAATGTA......... CTGAGCACCC
GTGCTITCCT....ATTCATTCAT...CAAAAATGTA......... CTGGGCACCC

Our Genes DNA Doesn’t Say The Same
Thing....

ORALDNA LABS | Innovations in Salivary Diagnostics



Disease

—
- increased expresion ”
SNP 1
C/A
I t
= Decreosed expresion ;
SNP 2
T -

Q
% = Transcription factors

= Adenine E = Guanine
= Cytosine i} = Thymine

SNP = Single Nucleotide Polymorphism

Nucleotide polymorphisms i.e. SNPs typically reside outside of the coding region of
gene. The physiology of SNPs is in the effect on gene expression. Some SNPs res
higher levels of gene expression, and others, lower.
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Polymorphism

« MyPeriolD® test for a single
polymorphism (SNP) in the
gene for Interleukin 6

* The interleukin 6 protein
(cytokine) is a critical mediator
of the primary inflammatory
response to bacteria
overgrowth

* Results are described as high,
iIntermediate and low risk

— High risk are persons with a
heightened inflammatory
response to bacteria

— Heightened inflammatory
response leads to associated
bleeding, swelling and tissue
destruction

ORALDNA LABS | Innovations in Salivary Diagnostics

MYPERIOID D orALDNA Lags
Innovations in Salivary Diagnostics

Patient3, 3 (Id: 333333) Ordering Provider Sample Information
Dste Of Birth: D5/06/ 965 Accession: 33333333 Received: 04/3002013 11:13
Gender. Female Specimen: Oral Rinse Reported: 050172013 2230
Reason for Testing: Patient with Collectect 04/22201311:13 Prirted: 050320131326

signs and symptoms of
periodontal disease

Periodontal Inflammation Risk

HIGH

Resuits:

MyPeriolD Genotype|[G]
Interpretation:

This individual's interfeukin 6 genotype (IL6) is GAG . This MyPeriolD result indicates your patient
has a high risk for periodontal inflammation due to the genetic vanation examined in this test

Comments:

* Significance: The prevalence of the G/G genotype is reported to be higher in individuals with
moderate to severe chronic perodontitis and aggressive periodontitis than in individuals with no
perodontal disease. This finding was independent of other risk factors such as age, smoking,
ethnic origin. The G allele is associated with overproduction of interleukin-6 (IL-8) cytokine in the
presence of pathogenic periodontal bacteria

Risk: Individuals carrying an ILG G allele are associated with increased odds of the concomitant
detection of A actinamycetemcomitans, P. gingivalis and T. forsynthensis.

Consider: IL-6 is a potent stimulator of osteocast differentiation and bane resorption, is an
inhibitor of bone farmation, and averproduction has been implicated in systemic diseases such
as juvenile chronic arthritis, rheumnatoid arthritis, osteoporosis, Paget's disease and Sjogren's
syndrome. The MyPerialD test assesses one of several risk factors that should be included in an
overall evaluation of periodontal disease. Specific bacteria are associated with the initiation of
the periodontal disease. Additional risk factors including other genetic markers, smoking,
diabetes, and cral hygiene have an amplifying effect on disease progression and duration. The
incidence of IL6 genotypes is reported to vary by ethnicity. Additional testing, such as

MyP eriocPath, may be considered if not already performed

Methodology: Genomic D& s extracted and tested for the interleukin G genetic waristion located at position -174{=1800735). This genetic variation i tested by
metheds efthe polymersse chain reaction, endenuclease digestion and rasultant restriction fragment deteetion by sutomated micrecapillary ele ctrophor esic

Disclaimer: 1. OralDMA & not fable for any svtoomes arising from clinician's treatment protocoks and deckiors, Dentisks should eonsultwith a periodontit or patients
physician when infectiors are advanced e as indicate d by patients medical sondition, 2. OralbNAE net respersible for inaceurate test resulfs due to poor sample
collection. 3. This test was developed and s performance characleristics determined by OralDNA Labs. I has notbeen cleared or approved bythe ULE, Foed and Drug
Administ ation. The FDA has determined that such clearance or approval i not necessary. The limitations of this test include: irsuficient quantity of inadequate qualiy
o1 DNAfram the submitted sample. The resutts of this genetic test are nandiagnostis, birtrather are useful in the evaluation of inherited risk of sertain clinisal sonditions
This test in intended to be used in conjunction with ather analytic and clinical 55essments to establish a diagnosis. This test s a genetic result and as sush has
impiications for this individuals relatives. &enatic counseling Tor this result i suailable upon request

OralDN& Labs, Inc, 7400 Flying Cloud Drive, Eden Prairie, MN §5344  855-ORALDNA; Fax 8528420703 wwenoraldna com

Medical Director: s rf Yara



» Like any biologic signaling

pathway, there are multip o | Bacteria
proteins involved . -\ -
. . . Es[ﬁﬂﬁﬂﬂﬁﬁﬂ Qﬂﬁﬁﬂﬁﬂﬁ
e Genetic mutations In any MR = Gingiva
the genes involved in the mﬁﬁ- # ; | il
signaling pathways can |, il Jr - HIP
[ 1 1  RANK-L TNE-& ,i 5
cause greater/less AN~ p ro |2
susceptibility to and g \ \ z? T. .TN*N Z
severity of periodontal ‘\ v/ @) - / g
d|Sease : - TRAIL \rw ll RANK. LI\ l . ..RANK-L
— Altered enzyme levels RANK-L = vy A
—"(o]o]o o)\ he’s) 1919
— Altered enzyme Abeolarbone
function/activity

Grano et al. Clinical and Developmental Immunology Vol
2013, Article ID 503754
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Multi-genic Model

 Beyond the “Human Genome Project”, the research
community is working through the subject of human
diversity

— Variations in human genomic seguence that impart to
people differences in normal, and susceptibility to
disease

— Generally, the metrics of genetic susceptibility, due to
any one gene marker, is small, and hence not
observable clinically

— In aggregate, however, the effect of multiple markers
can be used to predict and prognosis disease
outcomes

ORALDNA LABS | Innovations in Salivary Diagnostics




 There are a number of gene

 The “net” effect of these gene

ORALDNA LABS | Innovations in Salivary Diagnostics

markers of risk for periodontitis

Odds ratio is the standard
method by which to calculate
risk

— How much more than normal

IS the risk of CP?

markers may be:

— Additive

— Multiplicative

— Positive and Negative

Marker Range of Risk
Multiple
IL1B-3954 .63-2.08
IL6-174 .55-2.46
IL10-592 .83-14.26
TNFa-308 .82-2.45
TLr4-299 .36-5.60

More than 70 differing gene
markers have been
demonstrated to have an
associative role in CP



Gene

ACE
CARD15(NOD2)
CCRS
cD14
cTSC
ER2
ET1
FBR
FCYRIla
FCRIIb
FCAIlla
FCAIlIlb
FPR 1
G2m23
HLADRB1
HLADQB1
IFNGR1
IL1A
IL1B
IL1RN
IL2

IL3

IL4

L6
IL10
IL18
LTA
MMP1
MMP3
MMPS
MPO
NAT2
PAI1
PGHS 1
RAGE
FANK
TGFB
TIMP2
TLR2
TLR4
TNFA
TNFR2
VDR

Coded protein

Angiotensin converting enzyme
CaSpase recrditment domain-15 (NOD2)
Chemokine receptor-5

co-14

Cathepsin C

Estrogen receptor -2

Endothelin-1

Firimogen

Fcreceptor lla

Fcireceptor llo

Fcireceptor llla

Fcireceptor lll

M-Formy1 peptide receptor-1
Immunoglobulin G2

Human leukocyte antigen-DR

Human leukocyte antigen-DQ

Interferon Yreceptor-1

Interieukin-1c

Interieukin-15

Interleukin-1 receptor antagonist
Interieukin-2

Interieukin-3

Interieukin-4

Interieukin-&

Interieukin-10

Inteleukin-18

Lymphotoxin-o

Matrix metalloproteinase-1

Matrix metalloproteinase-3

Matrix metalloproteinase-9
Myeloperoxidase

M-acetyltransferase-2
Plasminogen-activator-inhibitor-1
Prostaglandin endoperoxidase synthase
Receptor for advanced glycation end products
Receptor activator for nuclear factor kappa B
Transforming growth factor- p

Tizsue inhibitor of matrix metalloproteinase
Toll-like receptor-2

Toll-like receptor-4

Tumor necrosis factor-a

Tumor necrosis factor receptor-2
Vitamin D receptor
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» Reflecting the strong

interest in finding the
“causative” gene for
CP, conventional
wisdom suggests that
there is not 1 gene, but
ikely many

S it possible to test a
patient for the whole
ISt?

—yes




Prospective How Do these Genes Relate to Each Other?

&

Gene Markers

A

| '
Interdependent
C Differentially
Dependent

Independent
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 Next Gen Sequencing

— Lower cost and higher throughput —— e
alternative Fragmentation ofDNA _ Adapter Rigation
— Whole, and small genomes can be ¢ ¥

sequenced in about a day

— Targeted sequencing allow the
identification of disease causing
mutation for diagnosis of
pathological conditions

— Target-Rich methods diminish
testing challenges
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Genetic Periodontal Signature

* The application of Next Generation MyPerioGPS ™ @GHM?& .
Sequencing for salivary diagnostics e

Fapar, Sample mh“ ‘ Sample Inlrmistion
 MyPerioGPS® analyzes a series of T ———
i i im or ' —— Increased Risk
10 gene markers associated with Moore
the genetic risk of periodontitis s as s ,
Tumar Neorosis Faclor o Mol
— Results are reported as those . S— o Normal Rick
markers with increase or normal R o - Markers
risk Intartaukin & o Hormad 6
. Inieriaukdn 174 ans Normal
— Each marker plays a unique and — - yum
Irmterpr atation: Thes individue has 2 vt ) e with e Pcreased fekoof pariodoniel dieease cosspaned o
key role e P T with periodantal s sl ke T geieE gomuation.
Conibar: T il i o 0 sl o1 aralie: i boni aiscodilind with Sedodonilel dieds @ o foosed aiproaed diowing he
+ Bone loss e e e o
. . g o v Py’ paridonilad isacis. Ofhver Qadwbe and clinel Wclons ahouk! [ Cmdened mtan Seleieieg
* Protection for bacterial L L L
infeCtion Cormment: Sy PGS e ke g varisbo s ecuim Wi seeomete o teeliemet @

Mmmupﬂuﬂwun#dwmuth
R . . hﬂ.ﬂthmmcﬂunﬂtﬂhﬂﬁn--hl‘.ﬂrm‘muﬁ“-ﬂ
pro- inflarmsrraeny cylokines T nguiate the migration and etk ] et ervitodien wnd o
° VaSCUIar Slgns Of |nﬂammat|0n kv 1o conribed el P iriecon. Crer soqs o off Sylokl i & i i i P Silal and Seosidery S
w&lﬂummmmmwmm e b Pl ol paricolonta
%ﬁmmmn#mmmwdmmwlw
wnuﬂu e

urdtartunding and eaiman of pariadonts
« MyPerio GPS® is highly unique to ?«..:&"LT*;EL;:“::; T T e T
each patient and useful in the long o o
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Periodontitis

Quantitative Pathogens

PathOgenS Commensal or good bacteria
Drug resistance markers
CMV, EBV and HSV

Online Risk

Analysis from
Collective
Database

Behavioral, Social, €= Inherited Genetics

Systemic |

NexGen Sequencing Genetic
Panel with weighted risk
calculator
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« Management of diseases of
primary concern to dentists is the
opportunity to use the clinical
laboratory to enhance the
iInterface between dentistry and
other medical specialties

» The application of testing for oral
HPV infection is one such
example

— HPV is first an infection-
screening for cancer risk

— HPV is associated with a
common cancer-diagnosis

— HPV in oral tumors is a good
prognostic feature
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OraRisk HPV

- Salivary DNA test that determines who is at increased a PV-

About oral HPV and oral cancer

The role of oral HPV in cancers of the head and neck is unquestioned:

 Oral HPV is now known to be an independent risk factor for oral and throat cancers
» The incidence of oral HPV-associated oral and throat cancers s estimated at 50-65%

The OraRisk” HPV test report:

= Anon-invasive, easy-lo-use screening tool to identify the typels] of oral HPY present,
e associated risk profile for each type detected

igh, Low ar unknown risk based on the virus's association with

s in HPV-infected cells

an to establish increased risk for oral cancer and determine

appropriate referral and monitoring conditions

Who should be tested?

* Patients with traditional risk factars for oral cancer
 Patients who are sexually active

» Patients with a family histary of eral cancer

= Patients with signs and symptoms of oral cancer

= Patients with suspicious oral lesions

For more information, call 855-0RALDNA or visit www.OralDNA.com/professionals,

www.cdc.gov or www.oralcancerfoundation.org.

s

oraALDNALABS
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e The role for HPV in cancers of
the head and neck is
ungquestioned

e The prevalence of HPV
Infection in the oral cavity is
unknown but is
approximated to be 18-25%

e The incidence of HPV
associated oral cancers is
estimated at 50-70% of all
oral cancers

o Current testing modalities
identify HPV in
approximately 70% of oral
epithelial lesions

Squamous cell carcinoma
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Papillomavirus from an Oral Rinse

« HPV is now known to be
associated with oral
dysplasia and cancers as
well as in other sites of
the head and neck

e As s true in the case of
the ?enltal tract, knowing
the fype of HPV is

|mperat|ve

« HPV are listed as high
and low risk, based on the
|Ikﬁ|lh00d of transforming
cells

Most infections in the
mouth are high risk.

-
=
C\-ﬂhl DNA L asas

> W Femwrery Chwmprse 3

RARISK"HPV

Doe, Jane P, Ordering Provider Sample Information
Date Of Birth: 01/01/1988 Accession: BIOBS31 Roceved: 11/302009 19:30
Gendor. Female Specimen: Oral Rinse Roported: 1210172009 21:12
Collacted: 117282000 19:38 Printed: 1200172000 29:12
Result: POSITIVE - HIGH RISK HPV IDENTIFIED | 16| 18]
Test Information
HPV Type(s) Identified| Patient Risk Peancn o tesk: | Pr?-g;ocﬁor
Mixed Types High
Lesian Size: A0mim x S0mm
Type Clinical Significance Lasion Color: Rod
16 This M=V Type is classified as baing of high risk for the development of cancer. Lesion Location: Soft Palata
18 This M2V Type is clazsified as baing of high risk for the development of carcer, Additional Clinical
Information:

Interpretation:

This sample is positive for the following HPV type(s) (16,18). This HPV infection is considered a
high risk for development of dysplasia or neoplasia of the ororespiratory tract. See comment.

Commant:

* Significance: HPV of the ocrorespiratory tract is caused by person to persen contact with
implications for the development of cancers such as those involving the oral mucosa, the tonsils
and the base of tongue. The diagnosis of dysplasia and cancer are based on the morphologic
assessment of a cytology or tissue specimen obtained from biopsy.

* Risk: The assignment of risk of a given HPV type involves several factors including the time
duration of the infection, the patient's hormonal and immune status and whether there are
coincident social habits or underlying disease that increase the general risk of malignancy. The
HPV type identified in this sample is listed as high risk, meaning that these viruses have been
associated with malignant changes in infected cells.

* Consider: A current recommendation following the result of a high risk HPV infection is close
observation and repeat testing for persistent HPV one year (1 2 months) later.
Muthedaology: Genomic DA wis extracted from the submitied specimen and amgiified by Pelymerase Chain Reactian (P{:R:mm primers specific for the human

papilicma vrug (HPV) Gesome, HFV DNA posave FCR products wern subjectad 10 digestion by . Dvgested ‘were then soparated on
a MFUW!IGQ gol, visualized by aid of advdum bromide amnwmnmm by maiching the imgment patiem 19 IMMM HPY mstriction fragment

Disclaimaer: 1, OralNA is not Rabile for any cubcomas arising from chinician's ineatment prodoccls and docisions. Dentists should consult weh a periedenbisl or patient's
physician whan infections are advanced of as indicated by patient's medical condition. 2 OralDMA i not msponsibie fof iNBCCUnate 1861 Muits due 10 pood sampls
collection. 3. This les| wans developsd and its pesformancs characlsrstics delermned by OrsDNA Labs, In: pursuant o CLIA requitsments. | has nol beea cesred of
approved by the LS. Food and Drug Adminsiration. Thi FDW has catermined that such dearnos o appeoval is nof necassary.

Additional information is available frem Wy Cral DA com on:
Paticnt Communitation ] Sample Office Protacol | Using OxalDNA

OrallMA Labs, inc., 214 Overlook Circle, Sulte 120, Brentwood, TN 37027 6155778055, Fax: G156272026 www oraldna.com
Medical Diractor: Ronald McGlennen, MO Chiel Dental Officer: Thomas \W. Nabors, DDS

ORALDNA LABS | Innovations in Salivary Diagnostics



Dental exam Review of Risk Factors
Gender
- Oral Sex

Smoking/Chew

Negative test Positive test

Routine follow-up Oral Cytology

Negative tes Positive test

Suspicious test

Consultation by
ENT or Oral surgeon
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R —

 The routine use of gene based testing is routine and
part of the management of every patient with
periodontitis. Such tests are:

— Objective
— Useful in selection of therapy
— Predictive
« Specifically:
— Test for the offending pathogens

— Re-test consequent to treatment to assess the
effect on bacteria

— Test for inherited genetic markers in consideration
of the long-term plan for each patient
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 The advent of the salivary diagnostics offers the dentist and
physicians alike with results that are objective, reliable and
actionable

 Valuable in the assessment of health and disease in other
organ systems

* This lecture has been a preview of the role of these tests Iin
the assessment of periodontitis, equal time could be spent on
the matters of

— Preventative cardiology
— Metabolic syndromes
— Disease of immunity

ORALDNA LABS | Innovations in Salivary Diagnostics



« DNA(bacterial)

— MyPerioPath® establishes bacterial risk and can
help guide therapy based on causation

« DNA (genetic)

— MyPeriolD® and MyPerioGPS® establishes
genetic risk and can help guide therapy based on
genetics (GPS genetic panel coming soon)

— DNA DrugMap ® allows for personalizing
prescription and dosing choices

 DNA (viral)
— OraRisk® HPV identifies HPV status (separate
risk factor for oral cancers)
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Thank You!

For information contact:
855-ORALDNA
www.oraldna.com

drdoug@ioralmed.com
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http://www.oraldna.com/
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