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Overview of Presentation 

• 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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Introduction 

• 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  



Saliva to Screen for Hyperglycemia 

• 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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Organization of the Clinical Laboratory 

• 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 

Clinical Pathology 

 



OralDNA Labs: Mission 

• Providing healthcare professionals with tests 
to prevent, diagnose and prognose oral and 
systemic disease 

• Oral DNA tests are: 
– Objective 
– Reliable 
– Clinically useful and practical 

• The remainder of the lecture will details the 
portfolio of salivary diagnostic tests available 
today  
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Laboratory Testing for Periodontitis 
• 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 
information to:  
– prevent  
– diagnose 
– prognose and management of CP   
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Laboratory Tools to Assess Periodontitis 
• 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 
resident in the mouth 
– The problem is, there are so many 

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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Versus 

Precipitated DNA 

Blood agar plate with 
mixed flora 



The Human Genome: New Vocabulary 
The Human Genome Project 

 
• A $12 billion commitment to 

sequence 3x109 bases 
 

• Cloned cDNA derived from 
expression library of several 
species 
 

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

• New gene discovered 
answer questions about 
clinically overt disease.  
Education platform for the 
public makes genetics a 
household term 
 

 
 

Genomics 
•Sequencing the 
human genome 
•New gene discovery 

Gene Expression 
•Sequencing the human 
genome 
•New gene discovery 

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

Diagnostics 
•New disease genes 
characterize 
•New technology for 
routine clinical use 
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Structural Genomics 
•Derived structure of proteins 
form knowledge of the sequence 
of expressed genes 



11 

Molecular Diagnostics in the Management of 
Periodontal Disease 

 
• Molecular diagnostics uses DNA and RNA to diagnose and 

characterize disease 
 
• The types of tests performed in molecular diagnostics 

include: 
– Infectious disease 
– Inherited disease 
– Acquired disease such as cancer 
 Genetic susceptibility 
 

• Molecular tests are available today to aid in the 
management of periodontitis 
 



Modeling the Causes of Periodontitis 

12 

Behavioral, Social,  
Systemic 

 

Pathogens 

Inherited Genetics 

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 

Pathogenic Bacteria, 

SNPs related cytokine gene 
markers 

Smoking, 
immune 
suppression, 
diabetes 



Molecular Detection and Quantification of 
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 
• Guide in the selection of the most effective therapies 
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MyPerioPath®:  Quantitative Detection of 
Periodontal Bacteria 

• MyPerioPath®, 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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How to Read and Understand the  
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 
threshold 

3 Risk assessment refers to what 
category of bacteria are 
detected above threshold 

4 Graphical display show which 
bacteria are detected and their 
amount relative to the 
therapeutic threshold 
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How to Read and Understand the  
MyPerioPath® Report 

5 Second page contains 
information on clinical 
interpretation 
 

6 Listing of “treatment 
considerations” 
 

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

8 Links to more information 
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Value in Taking A Thorough History 

Smoking -inflam. + Inflam. 

No 40.9% 59.1% 

Yes 27.9% 72.1% 
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Smoking - Bone 
Loss 

+ Bone 
Loss 

No 43.5% 56.52% 

Yes 18.7% 81.3% 

Collected demographic information on more than 50,000 submitted samples 

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



Periodontal Pathogen Testing Makes the 
Assignment of Disease Status Objective 
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“Observed 
findings” 
provided by 
clinician 

Laboratory test results are objective quantifiable and reproducible 



Only thing reported was laser treatment for Rosacea 
Smoking one pack per day 

Bill 



Active Disease 
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What Does the MyPerioPath® Test Teach Us? 

• 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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The Bacterial Pathogen Profile is a “Signature” of 
Your Patient’s Oral Health  
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• 42 yr. old male seen twice, 
separated by 6 months 

• Encouraged to perform 
home care 

• No other professional 
therapy between visits 

• 37 yr. old female with signs of 
moderate inflammation 

• Prescribed a 8 day course of 
antibiotics 

• Follow-up test suggests: 
• Pm and Cs refractory to 

treatment 



Bill Treated to Stable Disease 

23 
Post Treatment 



Case Study 

David is a 66 year old male 

24 



Medical History 

• History of quadruple 
coronary artery bypass-
2008 

• History of double knee 
replacement-2007 

• Medical conditions: 
– Hypercholesterolemia 
– Osteoarthritis 

• Current Medications: 
– Toprol and Alstace 
– Side effect of xerostomia 
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Heavy Bleeding Noted 

• In April 2009, heavy 
bleeding noted 

• AAP IV- active 
disease 

• Discussion with 
patient the need for 
testing to assist with 
diagnosis 

• Consider the risk 
modifiers and history 
of prior bone loss 
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Clinical Course 

• Pre-treatment 
clinical chart 

• Post-treatment 
clinical chart 

• Fantastic 
reduction in the 
number of 
bleeding sites 
and pocket depth 
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Treatment Results 

• Risk Modifier Summary 
 

• Radiographic bone loss 
 

• Earlier site specific care 
 

• Family history of gum disease 
(mom) 
 

• Heart disease 
 

• Borderline diabetic 
 

• Stress (three recent surgeries) 
 

• Double knee replacement 
28 

 



Summary 
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Two Years Post Treatment 

• Patient chart- 2 years 
post treatment 
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Initial MPP Result 



Beyond Bacteria- Your Inherited Risk of 
Periodontitis 

• Pathogenic bacteria are 
only part of the story  

• 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 
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The Genetic Risk of Periodontitis 

• 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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Genetic Variation: The Basis of Human 
Diversity 

 

Variant Variant Variant Variant 

GTGCTTTCCT.....ATTCGTTCAT….CAAAAATGCA………CTGAGCACCC  

GTGCTGTCCT.....ATTCATTCAT …CAAAAATGTA………CTGAGCACCC 

GTGCTTTCCT.....ATTCATTCAT…CAAAAATGTA………CTGGGCACCC 

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



How SNPs Affect Gene Expression and Risk of 
Disease 

36 

Nucleotide polymorphisms i.e. SNPs typically reside outside of the coding region of a 
gene.  The physiology of SNPs is in the effect on gene expression.  Some SNPs result in 

higher levels of gene expression, and others, lower. 



MyPerioID®:  Genetic Assessment of The IL-6 
Polymorphism 

• MyPerioID® 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, 
intermediate 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 
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Proteins at Work:  A Model of Periodontitis 

• Like any biologic signaling 
pathway, there are multiple 
proteins involved 

• Genetic mutations in any of 
the genes involved in the 
signaling pathways can 
cause greater/less 
susceptibility to and 
severity of periodontal 
disease 
– Altered enzyme levels 
– Altered enzyme 

function/activity 
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Grano et al.  Clinical and Developmental Immunology  Volume 
2013, Article ID 503754 



Genetic Susceptibility to Periodontitis:  
Multi-genic Model 

• Beyond the “Human Genome Project”, the research 
community is working through the subject of human 
diversity 
– Variations in human genomic sequence 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  
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Calculating The Genetic Risk for Periodontitis  

• There are a number of gene 
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? 
• The “net” effect of these gene 

markers may be: 
– Additive 
– Multiplicative 
– Positive and Negative 
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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 



Candidate Gene Markers of Risk for CP 

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

• Is it possible to test a 
patient for the whole 
list? 
– yes 
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Do The CP Risk Markers Relate to Each Other? 

Prospective  
Gene Markers 

A 

B 

C 

How Do these Genes Relate to Each Other? 

Independent 

Differentially  
Dependent 

Interdependent 



  From PCR to Next Generation Sequencing 

• Next Gen Sequencing 
 

– Lower cost and higher throughput 
alternative  

– 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 



Introducing MyPerioGPS®  

Genetic Periodontal Signature 
• The application of Next Generation 

Sequencing for salivary diagnostics 
 

• MyPerioGPS® analyzes a series of 
10 gene markers associated with 
the genetic risk of periodontitis 
– Results are reported as those 

markers with increase or normal 
risk 

– Each marker plays a unique and 
key role 

• Bone loss 
• Protection for bacterial 

infection 
• Vascular signs of inflammation 
 

• MyPerio GPS® is highly unique to 
each patient and useful in the long 
term planning of patient care 
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Future Tests Offering for Management of 
Periodontitis 
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Behavioral, Social,  
Systemic 

 

Pathogens 

Inherited Genetics 

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

Online Risk 
Analysis from 
Collective 
Database 

NexGen Sequencing Genetic 
Panel with weighted risk 
calculator 



HPV and The Clinical Search for Oral Cancer 

• Management of diseases of 
primary concern to dentists is the 
opportunity to use the clinical 
laboratory to enhance the 
interface 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 
 



HPV Associated Oral Lesions 

• The role for HPV in cancers of 
the head and neck is 
unquestioned 
• The prevalence of HPV 

infection in the oral cavity is 
unknown but is 
approximated to be 18-25% 

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

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

Squamous cell carcinoma 

Oral leukoplakia 



OraRisk® HPV: Type Specific Detection of Human 
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 

 
• As is true in the case of 

the genital tract, knowing 
the type of HPV is 
imperative 

 
• HPV are listed as high 

and low risk, based on the 
likelihood of transforming 
cells 
– Most infections in the 

mouth are high risk. 



A Model to Screen for Oral Cancer 
Dental exam 

HPV Testing 

Oral Cytology 

Dysplasia or Cancer 

Routine follow-up 

Positive test Negative test 

Review of Risk Factors 
Gender 
Oral Sex 
Smoking/Chew 

Consultation by 
ENT or Oral surgeon 

Repeat 
HPV Testing 

Positive test Negative test 
Suspicious test 

FISH Test 



Summary 

• 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 



Salivary Diagnostics and the AAOSH Mission 

• 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 in 

the assessment of periodontitis, equal time could be spent on 
the matters of 
– Preventative cardiology 
– Metabolic syndromes 
– Disease of immunity  52 



OralDNA® Labs 
 
 

• DNA(bacterial)   
– MyPerioPath® establishes bacterial risk and can 

help guide therapy based on causation 
 

• DNA (genetic)  
–  MyPerioID® 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) 

 
 

 
 

53 



Thank You! 

For information contact: 
855-ORALDNA 

www.oraldna.com 
 

drdoug@ioralmed.com 

http://www.oraldna.com/
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