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Cancer Blood Screening Tests   
 

Highest Potential Outcomes are Being Achieved with OTraces’ IP  
--- the case for collaboration, now being offered on a limited basis 

 

 
OTraces has been developing its current cancer blood test technology for almost a decade -- keeping a low public and 
scientific profile in order to focus on building U.S. and international patent applications to support its ambitions of 
global technological leadership in blood-based cancer detection, diagnosis and screening.   With the filing of the recent 
applications on pancreatic cancer and melanoma, the company’s patent portfolio is believed to have become one of the 
most extensive and potentially disruptive in the in vitro cancer diagnostic field --- for both active surveillance monitoring and 
screening tests.  This patent portfolio is believed blocking of competition for the use of protein based, low cost, high 
automation testing.  Competitors must collaborate with OTraces or run the risk of missing the big screening opportunity.  
In essence, the company’s approach is to use serum samples to track protein signatures in the tumor microenvironment 
(TME) to dramatically improve accuracy and diagnostic content as compared with ctDNA or other approaches.  
 
OTraces’ patent protection in blood tests for cancer screening is believed dominant in key areas, without which high 
volume and affordable screening would be difficult to achieve: 

 Superior accuracy (90%+) and minimal false signals ---- essential for regulatory approval in most markets 

 Proven Detection of stage 0 and 1 breast and non-small cell lung cancers with 95%+ accuracy; contrast, published 
results for Methylated ctDNA detection of stage 1 less than 30%. 

 Blood test access to the TME and staging and tumor progression data --- not essential, but a big plus 

 Screening economics --- manufacturing costs of less than $2.00/test versus $500 for most competition 

 Highly scalable and adaptable to conventional instrumentation – cloud-based deployment to users worldwide  
 
The company is seeking joint ventures and collaborations, mainly with large established companies in the diagnostics and 
pharmaceutical field mainly in the U.S. and Asia.  Both OTraces and collaborators have much to gain by revenue-sharing 
provisions as the revenue and profit potential from these exclusive contracts can be substantial. 
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Notice 
 
This document contains forward-looking statements that are based on management’s expectations and beliefs. These statements are 
subject to a number of factors that involve known and unknown risks, delays, uncertainties and other factors not under the Company’s 
control which may cause actual results, performance or achievements of the Company to be materially different from the results, 
performance or other expectations implied by these forward-looking statements. 
 
The document does not constitute an offering document. This document is the sole responsibility of the Company. Information 
contained herein does not purport to be complete and is subject to certain qualifications and assumptions and should not be relied 
upon for making an investment in the Company’s securities or entering into any transaction in relation therewith. This information 
and opinions in this document as provided as of the date hereof and are subject to change without notice and, in furnishing this 
document, the Company does not agree to any obligation to provide the recipients with access to further information or to update or 
correct this document.  
 
These securities have not been registered with the Securities and Exchange Commission (“SEC”) under the Securities Act of 1933, as 
amended (the “Act”). Accordingly, distribution of this document is limited to persons who meet certain financial qualifications and 
this document does not constitute an offer to sell or a solicitation of an offer to buy with any person who does not meet the financial 
qualifications. These securities have not been approved or disapproved by the Securities and Exchange Commission, nor has the SEC 
passed upon or endorsed the merits of the offering or the accuracy and adequacy of this document.  
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Predictive Power Most challenging performance metric in blood testing. PP is average of

sensitivity (true positive) and specificity (true negative). Scores over 90%+ rarely

seen and imply <10% false signals which tends to be the threshold for regulatory 

approval in most markets. 

Tumor Micro-environment (TME) The TME consists of blood vessels, immune cells, fibroblasts, signaling

molecules and the extra-cellular matrix (ECM) surrounding the tumor where the

cellular battle between the immune systems and the tumor is fought.

Proteomics Noise Suppression The patented adaption of math and physics methods to dampen or suppress

random or uncorrelated noise as used in physical science measurement (e.g.

satellite communications), to greatly improve the accuracy of disease diagnosis.

In the realm of biology the goal is to assess accurately the actions of proteins in

the tumor microenvironment, but the measurement is made of readily accessible

serum, (or urine, sputum, etc.). These fluids, though accessible are

contaminated by numerous actions within the body unrelated to the disease

(cancer) of interest.  This we term noise and the method suppresses this.

Cytokine OTraces focuses on proteins active in the tumor microenvironment, these are so

called cytokines (meaning cell communicating proteins that trigger actions).

They comprise any of a number of substances, like interferon, interleukin, and

growth factors, which are secreted by certain cells of the immune system and

have an effect on other cells.

Orthogonally Functional Biomarkers OTraces uses groups of functional and highly differentiated TME active

biomarkers each one of which contributes to maximizing predictive power, when 

combined using a multi-dimensional orthogonal spatial correlation method

coupled with the proteomic noise suppression
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Executive Summary 
 

 The Company’s cancer detection software technology applies math/physics-based noise suppression 
techniques to human biological disease testing --- a patented approach from outside the conventional 
mindset that is designed to remove random proteomic “noise” that corrupts the accuracy of all known cancer 
blood tests, and thus serves to rationalize biomarker activity.  OTraces has consistently achieved 90%+ 
accuracy (as measured by predictive power, which is net of all false signals). This compares with PP of 70-75% for 
the current industry average and less than 60% for the PSA prostate cancer screening test.   This table shows 
OTraces’ performance record across six solid tumor types and is based on nearly 3,500 samples tested.  

 

Condition Status
Cohort 

Size

%  

Correct
Test Location

Cancer 60 95.0%

N ot Cancer 180 87.0%

Cancer 111 96.4%

N ot Cancer 148 96.6%

High Gleason Score 160 96.0%

Low Gleason score 111 89.0%

Cancer 200 97.0%

N ot Cancer 207 96.6%

Cancer 651 96.9%

N ot Cancer 529 97.5%

Cancer 101 96.0%

N ot Cancer 111 99.1%

Cancer 377 93.0%

N ot Cancer 172 97.0%

Cancer 96 100.0%

N ot Cancer 96 97.9%

Cancer 81 100.0%

N ot Cancer 85 98.0%

* Th ird  p a rty  va lid a tio n  tria l a t JHU  u n d er Dr. Ken n eth  P ien ta

** Th ird  p a rty  va lid a tio n  a t Gertsen  In stitu te, M o sco w

*** Th ird  P a rty  va lid a tio n  a t Lu m in ex  C o re La b

Prostate Cancer Screening

Johns Hopkins Lab*

OTraces Lab

Prostate Cancer Aggressive 

Vs. N on Aggressive 
OTraces Lab

Breast Cancer

Gertsen Inst. Moscow**

OTraces Lab

Pancreatic Cancer OTraces Lab

Ovarian Cancer OTraces Lab

M elanoma
Luminex Core Lab, Univ. 

Pittsburg***

Lung Cancer OTraces Lab

 
 

 OTraces is the only blood test with access to the tumor microenvironment (TME) and the first to diagnose 
tumor progression and immune status in vitro and in real time.  The TME is a vast storehouse of diagnostic 
content, far more so than the tumor or (especially for early detection) the most advanced ctDNA methods. 

 
 Principal Strategic Goal:  to achieve high specificity, high sensitivity and incorporation of our screening test(s) into 

the same tube of blood used for the patient’s annual examination, with the help of selected collaborations with 
established industry players to commercialize this technology in key markets and for key indications. 

 

 Management Qualifications:   our senior management team has decades of experience in high-volume blood 
testing and in critical areas like biomarker development and strong patent protection.  Our Scientific Advisory 
Board includes Dr. Kenneth Pienta and Dr. Brian Leyland-Jones among other world experts in cancer research.  

 
 

Documents for the current $5 million stock offering is available on request.  
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Growth Strategy and Collaborations   
 

Near Term 
 

OTraces plans to continue to focus on further extension of patent claims, while looking to close on the current $5 
million financing round to complete final Johns Hopkins prostate cancer validation and launch in the industry’s first 
prostate cancer active surveillance blood test to detect undiagnosed tumor progression, which will not require FDA 
approval.  Publicity and scientific acclaim surrounding this key JHU event is expected to be the worldwide, as it is the 
biggest research study of prostate cancer detection in over two decades and will be the company’s first significant 
press release since its founding.  Use of proceeds for this offering also includes: 

 building a corporate infrastructure to support prostate cancer clinical trials in Canada, and  

 fulfilment of Blinded Validations in the U.S. for key indications including breast, Non-Small Cell Lung, Ovarian and 

Pancreatic Cancer 

 
The U.S. market for active surveillance prostate cancer monitoring blood test is $200 million in annual sales for OTraces 
although it may be ripe for collaboration with an established business partner where market penetration could be much 
larger. 
 
 

Collaborations 
 

OTraces is seeking to collaborate with suitable companies in the diagnostic and drug sectors to drive sales growth in 
global markets ---- and it has geared its strategy, technology and business plans to meet this requirement.  

 The company’s patented software is embedded in secure U.S. based, FDA-compliant servers for cloud-based 
deployment to collaborators worldwide usually on a fee-for-service or revenue-sharing basis.  

 This software is compatible with conventional instrumentation and procedures in broad use in laboratories 
throughout the world so market adoption can be rapid, especially for lab developed (non-screening tests) in 
the US and Asia where regulatory approval is usually not required. 

 Screening Economics.  OTraces’ vast management experience in the design and operation of high-volume 
blood tests and the inherent advantages of its technology from a cost standpoint are seen in the following 
illustration. Manufacturing costs of less than $2.00 per test compare with $100+ for the most known ctDNA 
systems which do not offer the high-volume throughput and accuracy essential in Asian markets. 

 
Superior Screening Economics 

 

 Cost to Build and Ship Test Kit ------- $1.50 

 Sales Price to the Clinical Lab - $15 to $20 

 Product Margin 90% 

  
 Expected Reimbursement to the  

                      Clinical Lab ---- $70 to $100 
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TECHNOLOGY --- Proteomic Biomarkers 
 
OTraces focuses on proteins (cytokines) active in the tumor microenvironment, each one of which contributes to the 
improvement of predictive power and its activity in the TME – that only the OTraces serum-based test can detect --- can 
sometimes be highly significant.  
 
Immune system proteins 
For example, pro-inflammatory cytokines like IL-6 are secreted by immune system cells when the immune system is 
challenged, whereas anti-tumor proteins like Tumor necrosis factor (TNF) –alpha bind to receptors on cells and initiate 
what is called programed cell death.   

Tumor secreted proteins 
Vascularization (VEGF primarily, IL 8) signal to the body to grow blood vessels, is secreted by tissues needing blood vessels 
for sustenance. The tumor needs blood vessels in surrounding tissue, angiogenesis, (IL 8) and within its bulk to grow 
(VEGF).   Other cytokines involved in blood vessel circulation are colony stimulating factors, Granulocyte Stimulating factor 
(GCFS).  These seem to be involved in the stimulation of both angiogenesis and tumor vascularization.  Also, the tumor 
secretes anti-inflammatory cytokines to suppress the immune system. Its effect is to suppress secretion of pro-
inflammatory and tumor killer cytokines by the immune system.  Actions by these functional groups seems to be common 
to all cancers, however, the particular cytokines in each functional group maybe different depending on the cancer. 

Tumor Biomarkers 
We also add one so called tumor marker to the test panel to help identify the cancer.  The tumor marker is not 
related to actions of the immune system or tumor itself and its need to grow, but is sloughed off by the tumor’s 
presence into the blood.   For example, the physiological function of PSA, or Kallikrein 3 (KL3) is functionally an 
enzyme of which there are about 12 different kallikreins, all are different protein cleaving enzymes.  We have 
found that using more than one tumor marker in a test panel is counterproductive, as the second one adds no 
additional differentiating information. 

Early Stage (stage 0 and 1) Detection of Cancer 

Recent work with circulating tumor DNA (including methylated) and various new approaches to proteomics 
where certain protein markers active in the tumor microenvironment are used along with, so-called “Proteomic 
Noise Suppression”, have shown utility in detection of cancer.  These recent developments have produced data 
about efficacy of both methods for detecting early stage tumors with blood tests and especially how viable these 
methods are for early stage detection and cancer screening.  These publications indicate that there is insufficient 
ctDNA in the blood to reliably detect stage 1 cancers.  OTraces has shown 100% accurate detection of both 
breast cancer and non-small cell lung cancers, at stages 0 and 1, from the blood test.  Detection level, sensitivity, 
for ctDNA is less than 30% at early stage for both cancers.  Sensitivity does not exceed 90% until the tumor 
reaches stage 3 or 4.  In fact these data show stage 1 sensitivity averages 18% for 12 cancers (range 13% to 
25%)1.  This far superior early stage detection by TME active proteins is the direct result of the immune systems 
strong reaction to very early stage cancer.  These proteins spike upward strongest at stage 0 and 1.  The 
Proteomic Noise Suppression method reveals this action and is inherent in the method. 

                                                      
1 Genome-wide Cell-free DNA (cfDNA) Methylation Signatures and Effect on Tissue of Origin (TOO) Performance; Minetta C. Liu, MD; 
Arash Jamshidi, PhD; Oliver Venn, DPhil; Alexander P. Fields, PhD; M. Cyrus Maher, PhD, MS, MPH2; Gordon Cann, PhD; Hamed Amini, 
PhD; Sam Gross, PhD; Joerg Bredno, PhD; Meredith Halks- Miller, MD; Jan Schellenberger, PhD; Kathryn N. Kurtzman, MD; Eric T. Fung, 
MD, PhD; Tara Maddala, PhD; Geoffrey R. Oxnard, MD3; Eric A. Klein, MD; David R. Spigel, MD; Anne-Renee Hartman, MD; Alexander 
M. Aravanis, MD, PhD; Michael V. Seiden, MD, PhD; Mayo Clinic, Rochester, MN. GRAIL, Inc., Menlo Park, CA.; Dana Farber Cancer 
Institute, Boston, MA. Cleveland Clinic, Cleveland, OH. Tennessee Oncology, Nashville, TN. US Oncology Research, The Woodlands, TX. 
Corresponding author: liu.minetta@mayo.edu 
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Proteomic Noise Suppression in Two (Biomarker) Dimensions  

It has been common industry practice in research into molecular diagnostics of cancer detection to couple 
multiple protein tumor markers or ctDNA into test panels to try to improve predictive power.  We believe these 
approaches have been uniformly unsuccessful because these biomarkers are not differentiated by their mode 
of action in tumor progression or suppression, much less in the TME where actions can be different.   
 
OTraces approach is math- and physics-based and patent protected.  We use proteins active in the TME that are 
central players in the war between the immune system and the tumor itself.  These proteins are selected such 
that they are highly differentiated in their function and thus can be highly complementary.  Two very probative 
proteins are interleukin 6 (IL6) and vascular endothelial growth factor (VEGF) –-- are shown below that expose two very 
different actions in the suppression/growth progression of the tumor.  When combined using a multi-dimensional 
orthogonal spatial correlation method coupled with the proteomic noise suppression that drives our technology, they 
produce remarkable resolution of separation even with only 2 biomarkers, and with the OTraces approach the results 
dramatically improve with addition of biomarkers 3, 4 and 5 as demonstrated later. 
 
 
  

 
 

  
Figure 1 and 3, Noise Suppression and Rationalization 

Please note that the proteomic noise suppression exposes this functional action of the biomarkers in the progression from 
not cancer to cancer --- effectively starting to remove the “haystack” of complexity that plaques the industry of all known 
tests.   This method suppresses information in the serum measurement not related to the disease of interest and 
amplifies the information tied to the question; is it the disease of interest or not. 
 

  

Spatially separating proteomic cancer activity (“needle”) from non-
cancer noise (“haystack”).   As biomarkers 3, 4 and 5 are added, 
separation increases and so does predictive power.  
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Proteomic Noise Suppression in Five (Biomarker) Dimensions  

The rationalized raw concentrations once converted to the new correlation independent variable are then plotted in multi-
dimensional space --- one orthogonal dimension per biomarker.  For this breast cancer test, five dimensions were used.     
As noted below in the Receiver Operator Curve (ROC) graph, predictive power is amplified step-wise, biomarker by 
biomarker (and dimension) in the breast cancer test panel (TNFα, IL8 KLK3, IL6, and VEGF).  Note that with all five 
biomarkers 96% predictive power is achieved. 

 96% PP 
 

 

 

 

 

 

 

 

 

 

 

                Figure 4, Breast Cancer ROC Curve Progression for All Five Biomarkers 

Using the TME for early detection and tumor monitoring  
 
TME active functional biomarkers modulate their actions as the tumor progresses.  The chart below below shows this as 
breast cancer progresses from not cancer (-1) through to stage 3 breast cancer.  Note that the immune response is very 
strong at the onset on the nascent stage 0 breast cancer tumor, culminating in more than a 500% increase in the composite 
score (yellow line) during tumor onset .  This response is seen in all cancer studies so far.  These stage 0 breast cancer 
samples are very hard to detect with imaging as the tumor is less than 2 mm in size, they are mostly missed.  The stage 0 
samples plotted below were detected with imaging and confirmed via biopsy.  OTraces blood test detected all of them 
correctly, also 100% of the stage 1 samples were correctly detected.  At later stages the tumor begins secreting an anti-
inflammatory cytokine suppressing the immune system.  We see this behavior in all cancer thus far studied, though subtle 
differences are seen allowing differentiation of cancer type. 

Removing the haystack in 5 
dimensions: 

Each marker contributes to 
the 96% total result 
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JHU results in Prostate Cancer 
 
OTraces has conducted a blinded validation trial at Johns Hopkins Medical Center at the Brady Urology Institute under the 
supervision of Dr Kenneth Pienta.  The ROC curve for the results are show in figure 6, the blue curve.  Also shown is ROC 
curve for the current PSA screening test for prostate cancer, the green curve.  Note that the OTraces test achieves 95% 
sensitivity and 90% specificity.  The old current test, 90% sensitivity achieves a very poor specificity of only 20% to 25% or 
*0% to 75% false positive results.  That is, of men who test positive for the PSA test most 4 out of 5 do not actually have 
prostate cancer.  The green “X” on the green curve is this point, the current medically indicated point at which a biopsy is 
indicated. 

 

The ROC curves for the active surveillance test for men diagnosed with low grade prostate cancer --- showing dramatic 
and activity by VEGF, on the left, as the shift from low-grade to aggressive cancer tumors occurs ---- reflecting the strong 
secretion of VEGF to grow blood vessels within its bulk facilitating rapid growth.  This and other patented actions by the 
TME active biomarkers yield a very accurate test to evaluate if men with a low Gleason Score pre-cancer remain quiescent, 

500% surge in composite 
index of all biomarkers 
during transition from 
healthy (-1) to Stage 0 
tumors. 

OTraces’ improved test reduces 
false negative results 2x and false 
positive results 8x. 
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Active Surveillance, without subjecting them to surgery or other treatments with attendant side effects. This test is 
accurate enough that the risks of not detecting this aggressive conversion are very low allowing many more men to live 
with quiescent (not growing “pre-cancer”) perhaps for life. 

 
Figure 7 and 8, Aggressive Vs. Non-Aggressive PCa 
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PATENTS AND INTELLECTUAL PROPERTY 
 
The omnibus patent filed by OTraces on January 22, 2016 (Publication Patent Number WO2014158287) covers: 

 All known routes to the achievement of 90%+ predictive power. 

 Combining physics, measurement science and new proteomic tools with functional classes of biomarkers utilizing a 

unique correlation method, and; 

 Combining non-concentration physiological patient data with proteomics, and methods for normalizing age drift in 

disease transition; 

 Use of protein markers that measure the microenvironment around the tumor (TME) and using the same data to 
predict cancer stage and tumor aggressiveness. 

 Claims have been filed for new biomarkers for detecting non-aggressive vs. aggressive Pca. 

 Claims have been filed for new biomarkers for detecting non-small cell lung cancer. 

Management believes that OTraces has most if not all of these methods covered under current patent submissions 
and that this portfolio constitutes “blocking patents”. Some of these patents may be combined in the patent 
prosecution process but all concepts have been validated and will be included in the patents prosecuted through to 
issuance.  
 
OTraces’ patent strategy is to continue to patent methods it discovers that will improve predictive power of the 
correlation methods used in the OTraces method. Instead of patenting equations or “algorithms”, OTraces employs 
a complex layering of “method patents” that involves eleven (11) claims which are necessary to compute the blind 
sample score. On top of the method patents are new novel “use patents” for the TME active proteins. 

 

The biomarkers in the TME are related to the action of the immune system to kill the tumor and actions by the tumor 
to survive and grow. Typically, these are immune system pro-inflammatory and cell apoptosis (tumor cell killing) 
cytokines, tumor source circulatory signaling proteins, and others that the tumor secretes into the circulatory system 
to promote its growth as well as suppress the immune system and finally only one tumor marker. 

Summary of patented predictive power enhancement process: 

On training set model PP Increase 

▪ Use of Orthogonally Functional Biomarkers with the Spatial 
Proximity Correlation method 

~10% 

▪ Meta-variable method (normalize age cancer transition drift) ~5% 

▪ Upgraded influence by degree of non-linear up regulation ~+1% 

▪ Reduced influence of assay noise space ~+1% 

▪ Reduced influence of topology instabilities ~+1% 

Fixing the blind data sets  

▪ Use of 2nd incongruent training set to arbitrate unstable points ~2% 
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MANAGEMENT 
 
• Keith Lingenfelter* ----- Founder, CEO and Member of the Board of Directors 
 

Mr. Lingenfelter was VP & General Manager, Diagnostics for IGEN International where he managed 
development of a breakthrough luminescent immunoassay technology for measuring the concentration 
of proteins and DNA in biological fluids that was sold to Roche for $1.5 billion in 2003.  Prior to IGEN, he 
held several positions at Abbott Laboratories involved in strategic marketing and management of large 
R&D programs  

 
• Alain Cappeluti* --- Chief Financial Officer and Member of Board of Directors 
 

Mr. Cappeluti has more than 30 years of experience in finance and public accounting.  His management 
experience in the biotech industry includes BioReliance, Human Genome Sciences (HGS), and 
CoGenesys. He joined HGS in 1992 at its founding and served for many years as VP of Finance. He was 
part of the team that spun Cogenesys out from HGS in 2006 and was its’ CFO until it was sold to Teva 
Pharmaceuticals in 2008.  

 
• Dr. Richard Saul, PhD --- VP, Research and Development 
 

Dr. Saul brings in-depth experience in the R&D and technical support of diagnostic products in the areas 
of clinical chemistry and rapid microbiology. He was a founder of Axo Diagnostics, VP Product 
Development at Celsis-Lumac, Director of Assay Development at IGEN International and Director - 
Chemistry R&D, Dade Stratus, and Baxter. 

 
• Brian Leyland-Jones, MD, BS, PhD --- Chief Medical Officer  

CMO of National Foundation for Cancer Research, CSO of Darwin Foundation -- and international leader 
in breast cancer basic and translational research.  

 
• Suzana Radulovich, M.D., PhD ---- Vice President and CLIA Laboratory Medical Director 
 

Dr. Radulovich has over 20 years of experience in laboratory medicine as well as the development of 
diagnostic methods, bacterial pathogenesis and molecular biology.  She was the medical director of 
20/20 GeneSystems, Inc. She is author of 33 peer reviewed publications and the principal investigator 
on numerous NIH grants. 

 
*Control over 45% of the ownership and have been instrumental in funding the company for several years 
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SCIENTIFIC ADVISORY BOARD 
 Kenneth Pienta, MD -- Johns Hopkins Medical School -- Donald S. Coffey professor of Urology and 

Oncology, Pharmacology and Molecular Science -- regarded as a leading expert in prostate cancer and 
TME research. 
 

 Donald A. Berry, PhD --- Founder of Berry Consultants, LLC, and a professor in the Department of 
Biostatistics of the University of Texas M.D. Anderson Cancer Center. He was founding Chair of this 
department in 1999. 
 
 

 Brian Leyland-Jones, MD, BS, PhD -- CMO of National Foundation for Cancer Research, CSO of Darwin 
Foundation, and international leader in breast cancer research.  
 

 Suresh Mohla, PhD -- National Cancer Institute (NCI) -- 26 years of senior research experience 
specializing in the tumor microenvironment. 
 
 

 Rick Saul, PhD-- Vice President of R&D at OTraces with over 25 years of R&D leadership experience in 
the clinical diagnostics field.  

 
 
 

For more information, please contact: 
 

Keith Lingenfelter 
Founder and Chief Executive Officer 

1500 Fannie Dorsey Road 
Sykesville, Maryland. 20797 

P: (301) 529 3824 
 

 


