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Important Disclaimer

Presentation and Company

You must read the following notices (Disclaimer) before reading or making any use of this presentation or any information contained in it (collectively, the Presentation). The Presentation is private and confidential and has been prepared solely for informational purposes by 

Universal Biosensors, Inc. (Company). By receiving the Presentation, you acknowledge that you have read, understood, accepted and satisfied the terms and conditions of this Disclaimer and agree to be bound by the terms and conditions of the Disclaimer, including any 

modifications to them. No part of this Presentation may be reproduced, distributed or transmitted in any form or by any means without the prior written permission of the Company. This presentation is intended to provide a general outline only and is not intended to be a 

definitive statement on the subject matter. This presentation is not financial advice and has been prepared without taking into account the objectives, financial situation or needs of a particular person. Neither the Company, nor its officers or advisors or any other person warrants 

the accuracy of the analysis herein or guarantees the investment performance of the Company. Investors must make their own independent assessment of the Company and undertake such additional enquiries as they deem necessary or appropriate for their own investment 

purposes. 

Forward Looking Statements and Risks

The statements contained in this presentation that are not purely historical are forward-looking statements within the meaning of the United States Exchange Act. Forward-looking statements in this presentation include statements regarding our expectations, beliefs, hopes, 

intentions or strategies. You can identify these forward-looking statements by the fact that they use words such as “anticipate”, “estimate”, “expect”, “project”, “should”, “can”, “could”, “propose”, “potential”, “outlook”, “future”, “illustration”, “predict”, “will”, “would”, “intend”, “plan”, 

“believe”, “target”, “may”, “assume” and other words and terms of similar meaning in connection with any discussion of future operating or financial performance. All forward-looking statements included in this presentation are based upon information available to us as of the date 

hereof, and we assume no obligation to update any such forward-looking statement as a result of new information, future events or otherwise. Our actual results could differ materially from our current expectations. Factors that could cause actual results to differ materially from 

our current expectations include but are not limited to: the success of research and development activities, decisions by regulatory authorities regarding approval of our products, UBI’s ability to protect its patents and other intellectual property, difficulties or delays in 

manufacturing, the ability to successfully market new and existing products, competitive developments affecting our products, fluctuations in interest and currency exchange rates, distribution, pricing, reimbursement, acquisitions or divestitures, litigation or government 

investigations and legislation or regulations that affect product production. The Company is subject to a number of risks which may result in our actual results differing materially from our current expectations. These risks may be out of the control of, and unknown to, UBI and its 

officers, employees, advisors or agents. For a summary of key risks, refer to the Company’s most recent Form 10-K filed with the United States Securities and Exchange Commission and the Australian Securities Exchange. 

Past Performance and Financial Information

Past performance information given in this Presentation is given for illustrative purposes only and should not be relied upon as (and is not) an indication of future performance. Actual results could differ materially from those referred to in this Presentation. All dollar values are in 

Australian dollars (AUD$) unless otherwise stated. This Presentation contains pro forma and forecast financial information. The pro forma and forecast financial information provided in the Presentation is for information purposes only and is not represented as an indication of 

the Company’s actual or future financial position. In addition, certain figures, amounts, percentages, estimates, calculations of value and fractions in this presentation are subject to the effect of rounding. Therefore, the actual calculation of these figures may differ from the 

figures set out in the Presentation.

Photographs, Diagrams and Industry Data

Photographs in this Presentation which do not have descriptions are used for illustration only and should not be interpreted to mean that any person shown endorses this Presentation or its contents or that the assets shown are owned by the Company. Diagrams in this 

Presentation have been prepared by the Company, are illustrative only and may not be drawn to scale. Unless stated otherwise, all data contained in tables, charts and graphs is based on information available at the date of this Presentation. This Presentation contains industry 

and market data and statistics, third party estimates and other information (including industry forecasts and projections). The Company has not independently verified the industry data included in this Presentation.

Securities and Distribution Limited

Under applicable United States securities laws all of the shares of our common stock are “restricted securities” as that term is defined in Rule 144 under the Securities Act of 1933, as amended. Restricted securities may be resold in the public market to United States persons as 

defined in Regulation S only if registered for resale or if they qualify for an exemption from registration under the Securities Act. We have not agreed to register any of our common stock for resale by security holders. Distribution or release of this Presentation outside Australia 

may be restricted by law and such restrictions should be observed. Persons who come into possession of this Presentation who are not in Australia should seek advice on and observe any such restrictions. Any failure to comply with such restrictions may constitute a violation of 

applicable securities laws.
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UBI is a biosensor company and world leader in electrochemical cell technology.

New technology has expanded our detection limits by 1 Billion (1,000,000,000) times.

UBI’s biosensor technology platform has been used to deliver more than 10 billion diagnostic tests to 

patients worldwide generating billions of dollars in sales.

Our patented technology is based on diagnosis and measurements using a portable handheld device 

from a “finger prick of blood” sample (size).

Our ambition is to build a multi product stable of biosensors in large markets which generate ongoing 

revenue streams. 

Our revenue model is to sell the handheld, portable analyzer into high volume repeat-use scenarios and 

then sell single use, disposable biosensor strips which are used for each diagnostic test.

3
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New Technology
Detection Limits Increased by ≈ 1 Billion Times
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New Technology 
Products and Timelines

*J&J and Siemens contracts and partnerships have ended 
with no further revenues or expenditure expected.
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SentiaTM is a hand-held, portable testing 
device which will change the nature of 
laboratory testing in the wine industry.

Two products launched so far: Free SO2 and 
Malic Acid tests. 

Glucose test ready for launch.

Fructose test delayed.

Sentia delivers significant cost savings and 
productivity gains to the global wine industry. 

Sentia™
Update
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Carol Shelton is widely cited as the most awarded 
winemaker in the U.S. She has won countless 
medals for her wines over her 45 years in the 
industry and has been honored as Winemaker of 
the Year numerous times. Her wines have been 
selected for the Wine Spectator’s annual “Top 100 
Wines of the World” honour a total of 4 times in 
the past 7years.

“The Sentia free SO2 measurement tool has been 
a boon to a small winery like us which does not 
have a full lab. We can get immediate results at 
lower costs than outside labs…..it was a no-
brainer purchase that is going to improve our wine 
quality by allowing for more frequent testing and 
thus better SO2 protection of my wines.”

Sentia™
Testimonial from USA 
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UBI launched “Sentia Wine Analyzer” in March 2021.  

• 9% of production wineries in Australia have purchased 

Sentia. 

• 5% of production wineries in Canada purchased Sentia.

• 14 Distribution deals done globally. 

• First sales made in 14 countries.

• Direct sales force established in USA (January 2022).

• Distribution centre and USA subsidiary established.

• Good progress being made in Europe.

• Negotiating distribution contracts in Italy, Austria, 

Germany, Hungary, Serbia, Poland, Bulgaria, Romania 

England, Argentina, Chile, Turkey, USA.

8

Sentia™
Update

All calculations are estimated and Australian dollars

Source: Australian and New Zealand Wine Industry Directory, New Zealand Winegrowers 

Annual Report, OIV Statistical Report on World Vitiviniculture, UBI Winemaker Interviews
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All winemakers test and monitor 

• Free SO2 for every wine they make.

• Malic Acid for every wine they make.

• Total Sugars (Glucose & Fructose) for 99% of wine they make. 

• Total Acid for 99% of wine they make. 

• Acetic Acid for 90% of wine they make. 

9

Sentia™
New Products and Market Potential

Assumptions
UBI has used its own market information and assumptions to estimate 
potential sales based on share of global market

UBI estimate of potential 

global market share

Potential  UBI 

Sales 

($AUD)

5% 24,121,822

10% 44,071,660

15% 64,021,499

20% 83,971,337

25% 106,243,182

Target Dates for New Product Launch
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Xprecia Prime received approval from 

European regulators on 24 February 2022.

The approval means Xprecia Prime can be 

sold in 32 countries across Europe.

UBI expect the first 1,000 Xprecia Prime 

systems to be delivered H1 22.

UBI has spent 7 years and tens of millions of 

dollars developing Xprecia Prime.

UBI believe Xprecia Prime’s performance is 

equal to or better than any PT/INR device 

available.

10

Xprecia Prime™
Approved for Sale by European Regulatory Authorities

*4.5 in USA, 8.0 in EU.

Xprecia Prime 8.0 in EU.  TBC in USA

All prices are Australian dollars

Source: iLine, Roche
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Clinical trial required for FDA approval commenced and 

first patient enrolled

• 63 of 360 patients recruited.

• Clinical trial expected to be completed mid 2022.

Regulatory submission then approval expected in USA H2 

2022 or Q1 2023.

Direct sales staff have been employed in Europe to 

facilitate growth.

Distribution centre and European subsidiary established.

UBI expect to increase its market share of the global 

PT/INR coagulation market with the launch of Xprecia 

Prime.
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Xprecia Prime™
Approved for Sale by European Regulatory Authorities

Assumptions and References
UBI has used its own historical market information and public data to 
generate estimated potential sales based on share of global market.
Sources include Greystone Research, Global Data, Siemens, Boston 
Biomedical Analysis and Lincare.

UBI estimate of 

potential global 

market share

Potential  

UBI Sales 

($AUD)

5% 21,296,773

10% 42,593,546

15% 63,890,319

20% 85,187,092

25% 106,483,865
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Xprecia Stride™
Sold in 36 Countries

Contribution from Gross Margin up 17% during FY21.

Average Selling price per strip up 27% during FY21.

Agreed 16 new distribution deals.

Installed base of over 3,500 units worldwide.

50+ distributors (x Japan) worldwide and sold in 36 countries.

Migrating existing Siemens distribution network to UBI.

Strong sales growth expected Q1 FY22.

New distribution 
deals in
✓ Germany
✓ Austria 
✓ Albania
✓ Spain
✓ Chile 
✓ Czech Republic
✓ Switzerland 
✓ Poland
✓ Malaysia
✓ Romania
✓ Slovenia
✓ Serbia
✓ Malta
✓ Kosovo
✓ Cyprus
✓ Macedonia
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Specialist Blood Laboratory
Hemostasis Reference Laboratory

Our specialist blood laboratory business grew sales by 245% during FY21.

We are expanding our specialist services into: 

• Inflammatory disease; 

• Cytokines; and 

• Multiplex Immunoassay Platform.

New clients have been secured.

New equipment has been purchased.

New premises and laboratory fitted out.

Good longer term sales growth prospects.
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In addition to the Sentia wine tests in development (Fructose, Total Acid and Acetic Acid) and Xprecia 
Prime (UBI’s new PT/INR coagulation testing platform); UBI is developing a suite of new products all of 
which use UBI’s handheld, portable analyzer, including:

Diabetes test for animals.

Tn Antigen cancer biosensor
A cancer biomarker capable of detecting changes of a patient’s cancer status (carcinoma) from a finger 
prick of blood.

Aptamer based biosensors.  UBI’s first two products in development using aptamers are:
1. An instant SARS-CoV-2 N-Protein (COVID-19) test capable of detecting and measuring a patients 

COVID-19 status within 30 seconds from a drop of saliva or nasal swab
2. Three instant fertility hormone tests (Estradiol, Progesterone and Luteinizing Hormone).

14

New Product Development
The Future of UBI
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Biosensor test strip and meter development for 
measuring and monitoring of blood glucose for 
diabetes in cats and dogs has commenced and 
is on track.  

Anticipated to launch Q4 2022 (early 2023).

There are no significant regulatory hurdles.

Market opportunity in excess of $200m.

15

New Product Development
Petrackr™ Blood Glucose Monitor

Assumptions
UBI has used its market information and public data to generate estimated potential sales 
based on share of global market.

UBI estimate of potential 

global market share

Potential  

UBI Sales 

($AUD)

5% 9,621,294

10% 21,426,622

15% 35,787,816

20% 59,163,570

25% 82,348,294
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New Product Development
Tn Antigen Cancer Biomarker

UBI’s ambition is: 

• To develop a finger prick blood test which can be used by oncologists in clinics, hospitals, GP clinics 

or at home.  

• For the handheld Tn biosensor to accurately measure a patient’s cancer status (monitoring of 

remission and reoccurrence) in easier, cheaper and more frequent tests.

• Ultimately the Tn cancer biomarker test may be used for cancer screening and staging.



©Copyright Universal Biosensors 2021. Private and confidential. 

Placing the universal power of biosensors into the hands of those who need it
17

New Product Development
Tn Antigen Cancer Biomarker

Tn antigen is almost exclusively associated with the development and progression of cancer 
(carcinoma’s).

Tn antigen is an O-glycan that is very rarely expressed in healthy blood cells or peripheral tissues [1]

.

Tn antigen may be used:

• To monitor the State of Cancer Remission[2,3,4]

.

• To measure the Aggressiveness and Progression of Cancer[1,2,3,5,6,7,8,9,10,11]

.

• To measure the Effectiveness of Cancer Treatment[2,3,11]

.

• As a biomarker for Early Detection of Cancer[1,5,6,12,13]

.

• In Research and Development markets[13]

.
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New Product Development
Tn Antigen Cancer Biomarker

Tn Antigen biosensor development work progressing well. 

The 338 patient Development Clinical Study is “on track, on budget and on time” and is due for 

completion in April 2022. Development Clinical Study Trial results are expected shortly after.

Trials being conducted with Peter MacCallum Cancer Centre, Victorian Cancer Biobank and CIC 

bioGUNE in Spain.  

The aim is each patient blood sample will be used to: 

• Determine the clinically relevant range of Tn concentrations; 

• Confirm the role of Tn antigen in multiple cancer types; 

• Validate the performance of UBI’s handheld point-of-care device & test strip; 

• Determine the sensitivity and specificity of the Tn Antigen biosensor; and

• Benchmark the performance of the Tn Biosensor against existing biomarker performance.
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New Product Development
Aptamers Based Biosensors

UBI has proven in its feasibility work that aptamers (very specific functional and targeted tests for 
analytes of interest) can be laid down onto our biosensor strips and specific targets can be detected 
and measured from a very small sample size delivering almost instant results.  

Aptamers

• are synthetically made molecules structured as single-stranded DNA or RNA oligonucleotides.

• can be designed to mimic the functional properties of monoclonal antibodies. 

• bind to very specific target molecules with high affinity and specificity (picomolar detection limits or 
better). 

• are an alternative to therapeutic antibodies or peptide ligands.

UBI believes that aptamer sensing on its portable handheld device represents the future of detection, 
diagnosis and monitoring of many disease states.

Most specifically, UBI is working on two new products using the aptamer-based sensing platform:

1. Saliva or nasal based test that can instantly detect SARS-CoV-2 N-Protein (COVID-19).

2. Fertility hormones (Estradiol, Progesterone and Luteinizing Hormone) to be used in IVF and 
advance fertility treatments.

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/aptamer
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/single-stranded-rna
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/oligonucleotide
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/monoclonal-antibody
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/therapeutic-antibodies
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UBI has secured a global exclusive License 
for the commercialisation of a SARS-CoV-2 
N-Protein detection test (COVID -19).

UBI has successfully completed its feasibility 
program and performed tests on hundreds of 
“spiked N-Protein samples”.  

UBI is preparing for live virus and human 
trials as follows: 
• Spiking saliva study to confirm 

performance at different concentrations of 
virus.

• Live virus across the different COVID-19 
variants in saliva and nasal swab samples 
to test
✓ Reproducibility, 
✓ Clinical sensitivity, 
✓ Clinical specificity, and 
✓ Limit of detection.

New Product Development
COVID-19
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[2] Research Dive
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If successful, the development of UBI’s Instant 
COVID Test (ICT) could:

• Deliver PCR levels of detection and 
accuracy.

• Provide near instant responses using UBI 
handheld portable device.

• Provide flexibility for mass testing.

• Collate and manage “meta data” from 
patients testing for COVID-19.

• Should be able to detect future COVID 
variants as N-Protein noted to be 
conserved.

Limits of Detection (LoD) Comparison

RAT

UBI ICT LoD expected 
at or below 0.1 pg/mL 
of N protein

Generic RAT 
lateral flow tests 
have LoD here

NOT 
Infectious

New Product Development
COVID-19
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UBI is developing an aptamer based handheld 
device and consumable biosensor test strip that 
(if successful) will be able to detect key fertility 
hormones (Estradiol, Progesterone and 
Luteinizing Hormone) in small samples of whole 
blood in less than 5 minutes.

Patients would be able to self test and monitor in 
the privacy of their own home. 

Future applications include HCG, AMH, FSH etc.

Delivery of aptamers commissioned and 
expected H1 2022.

Proof of concept, feasibility and development 
trials to commence Q2 2022.

Region Number of 

Cycles

Testing 

Market

($AUD)

Asia 1,025,917[1,2] 553,995,180

Europe 918,159[3] 495,805,860

North America 347,625[4,5] 187,717,500

Latin America 93,600[6] 50,544,000

AUS & NZ 88,929[7] 48,021,660

Africa 25,770[8] 13,915,800

Worldwide 2,500,000[2] 1,350,000,000
1. https://www.focusonreproduction.eu/article/News-in-Reproduction-China-

registry#:~:text=China%20is%20the%20world's%20most,Beijing%2C%20Shanghai%20and%20Guandong
2. https://www.rbmojournal.com/article/S1472-6483(18)30598-

4/pdf#:~:text=Over%208%20million%20IVF%20children,in%20over%20500%2C000%20deliveries%20annually
3. https://academic.oup.com/hropen/article/2020/3/hoaa032/5879305
4. https://www.cdc.gov/art/artdata/index.html#:~:text=Based%20on%20CDC's%202019%20Fertility,and%2083%2C946%20live%20born%20infa

nts.
5. https://www.tripodfertility.com/what-is-the-success-rate-of-in-vitro-fertilization-in-canada/
6. https://www.sciencedirect.com/science/article/abs/pii/S1472648320300924
7. https://www.fertilitysociety.com.au/wp-content/uploads/Assisted-reproductive-technology-in-Australia-and-New-Zealand-2019.pdf
8. https://anara-africa.com/wp-content/uploads/2019/03/Dyer-et-al-2019.pdf

New Product Development
Fertility Biosensors
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Sales up 80%.

Sentia Sales $1.15m

Services revenue up 
245%.

Gross Profit up 238%. 

Coagulation revenue per 
strip up 27%.

Receipts from customers 
up 412%.

23

Finance
12 Months Ended 31 December 2021
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Finance
Strong Cash Position

Use of Funds FY21 AUD $m

Cash used in operations 4.4

Cash invested in new products 5.5
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Highlights

• Sales up 80%.

• 14 new Distribution Agreements for Sentia.

• Record HRL sales up 245%.

• Gross Profit up 238%.

• Increase in R&D including clinical trials for Xprecia 

Prime, Tn Antigen & Aptamers.

• Operating costs tightly managed down 5%.

Finance
Profit and Loss Summary FY21

$m
2021 2020 Change %

Coagulation testing products 2.67 2.57

Wine testing products 1.15 0.00

Coagulation testing services 1.96 0.57 245%

Other services 0.00 0.07

Total revenue 5.78 3.20 80%

Cost of goods sold & services 3.67 2.58 42%

Gross profit ($) 2.11 0.62 238%

Other expenses

Depreciation & amortization 2.18 2.23

R&D expenses 9.28 5.04 84%

Selling, general & administrative 5.61 5.88

Total expenses 17.06 13.16 30%

Other income

R&D tax incentive income 3.88 2.83 37%

Other 0.58 2.07

Total other income 4.45 4.89 (9%)

Net loss (10.51) (7.64) 38%
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Highlights

• Receipts from customers up 412%.

$m
2021 2020 Change %

Cash flows from operating activities

Receipts from customers 3.97 0.78 412%

Government grants and tax incentives 3.13 3.90

Payments to suppliers and employees (17.00) (12.97) 31%

Net cash used in operating activities (9.90) (8.29) 19%

Cash flows from investing activities

Property, plant and equipment (0.67) (0.39)

Other 0.00 0.03

Net cash used in investing activities (0.67) (0.36) 85%

Cash flows from financing activities

Proceeds from exercise of options 0.08 0.00

Proceeds from borrowings 0.02 0.04

Net cash provided by financing activities 0.10 0.04 116%

Cash and cash equivalents at beginning of period 28.06 37.19 (25%)

Net decrease in cash, cash equivalents and restricted cash (10.47) (8.62) 21%

Effect of movement in exchange rates on cash held 0.51 (0.52)

Cash and cash equivalents at end of period 18.10 28.06 (35%)

Finance
Cash Flow Summary FY21
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Highlights

• Increased inventories supports recent international 

expansion.

• Increased other current assets due to increased 

R&D rebate receivable. 

$m 2021 2020

Assets

Cash, cash equivalents and restricted cash        17.29        25.74 

Inventories          2.14          1.88 

Trade receivables          0.48          0.07 

Prepayments and other current assets          4.94          3.70 

Total current assets        24.85        31.39 

Property, plant and equipment          4.10          4.36 

Intangible assets        12.65        14.29 

Other non-current assets          2.90          6.34 

Total non-current assets        19.65        24.99 

Total assets        44.50        56.38 

Liabilities

Trade and other payables          3.91          2.20 

Other liabilities          5.49          6.76 

Total current liabilities          9.40          8.96 

Employee entitlements liabilities          0.03          0.02 

Deferred income tax liability          3.05          3.05 

Other liabilities          4.41          6.38 

Total non-current liabilities          7.49          9.45 

Total liabilities        16.89        18.41 

Net assets        27.61        37.97 

Total equity 27.61              37.97 

Finance
Balance Sheet Summary FY21
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Finance
Strong Share Price
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Future of UBI
UBI Has

1. Three products generating sales growth in global markets

Sentia – wine testing platform, Free SO2 and Malic Acid,

Xprecia Stride – PT/INR coagulation monitoring device, 

HRL blood analytics and testing services.

2. New products being launched 

Sentia – testing for Glucose, Fructose, Total Acid, Acetic Acid (others to follow),

Xprecia Prime – approved for sale in Europe.  Clinical trials ongoing in USA.

3. Very strong balance sheet – ($18m in cash and no debt).

4. Building motivated workforce in science, sales, supply chain.

5. Significant development opportunities

Cancer monitoring,

Aptamer technology,

• Instant Covid Test, 

• Fertility.



©Copyright Universal Biosensors 2021. Private and confidential. 

Placing the universal power of biosensors into the hands of those who need it
30

END

John Sharman
Chief Executive Officer
Universal Biosensors, Inc
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Appendix 1

Additional information and 
references
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themselves once a month then
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New Product Development
Tn Antigen Cancer Biomarker

Existing cancer biomarkers used to manage cancer 

patients:

• PSA – for prostate cancer has clinical sensitivity 

(85%) and specificity (30%). Estimated total 

revenue in 2021 is $3.5 billion.

• CEA – for colorectal cancer to detect tumor growth 

has clinical sensitivity (55%) and specificity (83%). 

Estimated total revenue in 2021 is $3.4 billion. 

• CA 15-3 – for breast cancer patients has clinical 

sensitivity (54%) and specificity (91%). 



©Copyright Universal Biosensors 2021. Private and confidential. 

Placing the universal power of biosensors into the hands of those who need it
33

References

[1] Ju T, Aryal RP, Kudelka MR, Wang Y, Cummings RD. The Cosmc connection to the Tn antigen in cancer. Cancer Biomark. 2014;14(1):63-81. doi:10.3233/CBM-130375

[2] Springer GF, Desai PR, Banatwala I. Blood group MN antigens and precursors in normal and malignant human breast glandular tissue. J Natl Cancer Inst. 1975;54(2):335-339

[3] Freire T, Osinaga, E. Immunological and biomedical relevance of the Tn antigen. Inmunologia. 2003;22:27-38.

[4] David L, Nesland JM, Clausen H, Carneiro F, Sobrinho-Simões M. Simple mucin-type carbohydrate antigens (Tn, sialosyl-Tn and T) in gastric mucosa, carcinomas and metastases. 

APMIS Suppl. 1992;27:162-172

[5] Loureiro LR, Carrascal MA, Barbas A, et al. Challenges in Antibody Development against Tn and Sialyl-Tn Antigens. Biomolecules. 2015;5(3):1783-1809. Published 2015 Aug 11. 

doi:10.3390/biom5031783

[6] Kudelka MR, Ju T, Heimburg-Molinaro J, Cummings RD. Simple sugars to complex disease--mucin-type O-glycans in cancer. Adv Cancer Res. 2015;126:53-135. 

doi:10.1016/bs.acr.2014.11.002

[7] Ju T, Wang Y, Aryal RP, et al. Tn and sialyl-Tn antigens, aberrant O-glycomics as human disease markers. Proteomics Clin Appl. 2013;7(9-10):618-631. doi:10.1002/prca.201300024

[8] Cornelissen LAM, Blanas A, Zaal A, et al. Tn Antigen Expression Contributes to an Immune Suppressive Microenvironment and Drives Tumor Growth in Colorectal Cancer. Front 

Oncol. 2020;10:1622. Published 2020 Aug 18. doi:10.3389/fonc.2020.01622

[9] Osako M, Yonezawa S, Siddiki B, et al. Immunohistochemical study of mucin carbohydrates and core proteins in human pancreatic tumors. Cancer. 1993;71(7):2191-2199. 

doi:10.1002/1097-0142(19930401)71:7<2191::aid-cncr2820710705>3.0.co;2-x

[10] Springer GF, Murthy MS, Desai PR, Scanlon EF. Breast cancer patient's cell-mediated immune response to Thomsen-Friedenreich (T) antigen. Cancer. 1980;45(12):2949-2954. 

doi:10.1002/1097-0142(19800615)45:12<2949::aid-cncr2820451210>3.0.co;2-l

[11] Springer GF. Immunoreactive T and Tn epitopes in cancer diagnosis, prognosis, and immunotherapy. J Mol Med (Berl). 1997;75(8):594-602. doi:10.1007/s001090050144

[12] Yang W, Ao M, Song A, Xu Y, Sokoll L, Zhang H. Mass Spectrometric Mapping of Glycoproteins Modified by Tn-Antigen Using Solid-Phase Capture and Enzymatic Release. Anal 

Chem. 2020;92(13):9230-9238. doi:10.1021/acs.analchem.0c01564

[13] Dr José Alexandre Ferreira, Research Team Leader at the Portuguese Institute of Oncology in Porto, quote from discussions with UBI staff. Alexandre has granted UBI permission to 

use this quote.

[14] . Correlation of nucleocapsid concentration with PCR CT value for clinical NP swab samples from PCR-positive adults (red circles) and pediatric patients (Ped, blue circles). The 

figure shows the concentrations measured using the optimal assay format and dilution for each sample as described in Materials and Methods. Concentrations below the LOD for the S-

PLEX assay were assigned the LOD value (gray dashed horizontal line). The diagonal dashed gray line is the linear regression fit to the data (using log-transformed nucleocapsid 

concentrations). To provide estimates of the expected CT value for samples at the threshold for different nucleocapsid assay formats, the plots also show horizontal dashed lines to 

indicate the applied assay thresholds for the ultrasensitive S-PLEX and conventional R-PLEX ECL assays, as well as the estimated analogous values for the commercial BD Veritor and 

Quidel Sofia system.

[15] Pollock Nira, R., Savage Timothy, J., Hanna, W., Lee Rose, A., Anu, M., Martin, S., Sigal George, B. & Loeffelholz Michael, J. "Correlation of SARS-CoV-2 Nucleocapsid Antigen and 

RNA Concentrations in Nasopharyngeal Samples from Children and Adults Using an Ultrasensitive and Quantitative Antigen Assay", Journal of clinical microbiology, vol. 59, no. 4, pp. 

3077.


