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COMPANY PROFILE

Epitope
Diagnostics, Inc.

We provide the highest quality products and services to
the healthcare community for detection and prevention

of diseases.

Company History Certifications
* Founded in 2003. ¢|SO 13485:2016 certified company.
* Established in San Diego, CA. eEuropean CE and FDA certified.

* 100+ Products including ELISA, CLIA, *3rd Party Validated Assays
rapid tests, and antibodies.
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ROBUSTNESS OF TECHNOLOGY
Enzyme Linked Immunoassay (ELISA)

A well-established plate-based assay technique designed for detecting and quantifying
substances such as peptides, proteins, antibodies and hormones.
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ROBUSTNESS OF TECHNOLOGY

PCR vs. Rapid Tests vs. ELISA

Polymerase Chain Reaction (PCR) is a diagnostic test designed to confirm
a clinical disease through the amplification of DNA and RNA. However,
PCR can only achieve a sensitivity of 50 to 79%, presents issues during
the isolation of the virus from clinical specimen, and requires biosafety
level 3 laboratory facilities.

Rapid Test Diagnostics (RTD) are lateral-flow assays, that use a dipstick
or cassette format to perform a qualitative detection of a disease.
However, due to the format of the assay, they can only achieve a
sensitivity of 30%.

*ELISAs are more accessible and rely on a standardized technology.

* ELISA have a larger window of detection and can determine
information about past infections.

* ELISA uses standardized serum sample.

* ELISA has higher levels of sensitivity and specificity.

* ELISA can be easily converted to quantitative to measure response.
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ROBUSTNESS OF TECHNOLOGY

ELISA Case Study: SARS 2003 Outbreak

*The specificities of the SARS ELISA for IgG and IgM detection were 98.6% and 93.9%, with
corresponding sensitivities of 58.9% and 74.7%, respectively.

*The median time to detection was 8 days (range, 5 to 17 days) after disease onset, and the rates
after the onset of illness were 33% by the first week, 97% by the second week, and 100% by the third

week. Compared with the results on the detection of IgG, the median time by IgM detection was 3

days earlier. 2
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ASSAY DEVELOPMENT
Selecting the best COVID-19 antigen

* Verified 8 recombinant COVID-19 nucleocapsid protein and 5 peptides
 Built 6 IgG ELISA test models and 6 IgM ELISA test models for verification
* Data obtained with 20 serum samples of COVID-19 confirmed cases




ASSAY PERFORMANCE

IgG Clinical Testing in China

Serum samples from two cohorts of patients were tested using the 1gG ELISA kit at the Jiaxing
City Center for Disease Control and Prevention and the First University Hospital of Zhejiang
University Medical School. The first cohort consisted of serum samples from normal healthy
patients collected prior to the COVID-19 outbreak [December 3, 2019] (n = 54) and serum
samples from RT-PCR confirmed positive patients after two weeks of the onset of the disease
(n =30). The results are as follows:

Confirmed Positive

Confirmed Negative

|gG Test Positive 30 0
|gG Test Negative 0 54
lgG Test Borderline 0 0

EPITOPE LAGHOSTICSE, IMC.

Sensitivity = 100%
Specificity = 100%
PPV = 100%
NPV = 100%



ASSAY PERFORMANCE

IgM Clinical Testing in China

Serum samples from two cohorts of patients were tested using the 1gG ELISA kit at the Jiaxing
City Center for Disease Control and Prevention and the First University Hospital of Zhejiang
University Medical School. The first cohort consisted of serum samples from normal healthy
patients collected prior to the COVID-19 outbreak [December 3, 2019] (n = 54) and serum
samples from RT-PCR confirmed positive patients after two weeks of the onset of the disease
(n = 20). The results are as follows:

Confirmed Positive

Confirmed Negative

IgM Test Positive 9 0
IgM Test Negative 10 54
IgM Test Borderline 1 0
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Sensitivity = 45.0%
Specificity = 100%
PPV = 100%
NPV =83.1%

IgM is the first immunoglobulin to be produced in response to an
antigen and will be primarily detectable during the early onset of the
disease. The National Health Commission of the People's Republic of
China states that IgM antibodies begin to show positive after 3-5 days
of onset of COVID-19. Serum samples for the clinical test were from
patients after two weeks of the onset of the disease Therefore, low
levels of clinical sensitivity for IgM can be attributed to the collection
date of the positive cohort where IgM levels are expected to be lower.
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ASSAY CLINICAL PERFORMANCE
Double Blind Study of US COVID-19 Donor Sample

Serum samples from a RT-PCR confirmed positive patient was tested using the 1gG
ELISA kit at a University in the United States. The results are as follows:

Serum Conversion Panel Result (RT-PCR Confirmed)
EDI™ COVID-19 IgG
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ASSAY PERFORMANCE
Double Blind Study of Six US COVID-19 Patients

Serum samples from 6 RT-PCR confirmed positive patients and 7 RT-PCR negative
samples were tested using the 1gG and IgM ELISA kits . The results are as follows:

1. All 6 patients showed COVID-19 IgG positive result.

2. One patient showed COVID-19 IgM positive result (2.9 times above positive cut
off)

3. All 7 RT-PCR negative samples showed negative of COVID-19 IgG and IgM

Note: all the samples are tested in duplicate.




ASSAY EXAMPLE

COVID-19 IgG
Measurement in
12 Serum Samples
in Duplicate
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ASSAY EXAMPLE
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ASSAY CLINICAL PERFORMANCE
COVID-19 IgM/IgG Measurement in 4 Patients (All

results are average from two replicates)

| Donor# | Lot | Age |Gender Location| Symptoms Date | Date Swab Collected | Positive Result Date | Test Type | Blood Draw Dates |ELISA Ab Tested| 1gG OD | 1gG S/cO |IgM oD |IgM S[C0|

PCR17 [190633| 48 | M | CA | 3/13/2020 3/21/2020 3/23/2020 Nasopharangeal Swab 4/5/2020 4/5/2020 [0.896| 2.8 |0.544| 2.6

PCR18 [190632| 53 F CA | 3/20/2020 3/27/2020 3/28/2020 Nasopharangeal Swab 4/5/2020 4/5/2020 [0.900| 2.8 |0.507| 2.5

PCR19 [190634| 44 F CA | 3/16/2020 3/21/2020 3/22/2020 Nasopharangeal Swab 4/5/2020 4/5/2020 |0.744| 2.3 |0.823| 4

tbd |190635| 51 | M | CA | 3/28/2020 pending pending pending 4/5/2020 4/5/2020 [0.368| 1.2 (2.416| 11.7
IgG IgM
Positive Cut Off: 0.319 Positive Cut Off: 0.207

Negative Cut Off: 0.261 Negative Cut Off: 0.169
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ASSAY CLINICAL PERFORMANCE DL
COVID-19 IgM/IgG Measurement in PCT Confirmed Patient

Sera (All results are average from two replicates)

. Symptoms | Date Swab Positive Blood Draw Ratio of IgG Ratio of IgM
Donors| Lot Age | Gender|Location Date Collected | Result Date PCR Test Type Dates 1gG 0D OD/Cut Off 1sMOD OD/Cut Off
PCR10 | 190679 50 F CcO 3/20/2020 | 3/24/2020 | 3/28/2020 | SARS CORONAVIRUSW/CoV 2 RNA,QLREALTIME RTPCR | 4/7/2020 1.474 4.1 0.253 1.3
PCR15 | 190791 38 M CA 3/17/2020 | 3/24/2020 | 3/28/2020 Real Time RT-PCR 4/11/2020 0.702 2.0 0.095 0.5
PCR17 | 190790 | 48 M CA 3/13/2020 | 3/21/2020 | 3/23/2020 Nasopharangeal Swab 4/11/2020 1.618 4.5 0.297 1.5
PCR23 | 190774 | 34 F MA 3/14/2020 | 3/16/2020 | 3/18/2020 cobas (R) SARS-CoV-2 4/8/2020 0.696 1.9 0.131 0.6
PCR24 | 190776 | 57 M CA 3/12/2020 | 3/13/2020 | 3/17/2020 SARS CORONAVIRUSW/CoV 2 RNA, REAL TIME RT PCR 4/9/2020 1.243 3.5 0.175 0.9
PCR25 | 190680 | 49 M PA 3/13/2020 | 3/20/2020 | 3/27/2020 cobas (R) SARS-CoV-2 4/6/2020 1.764 4.9 0.129 0.6
PCR25 | 190773 | 49 M PA 3/13/2020 | 3/20/2020 | 3/27/2020 cobas (R) SARS-CoV-2 4/7/2020 1.773 5.0 0.105 0.5
PCR25 | 190778 | 49 M PA 3/13/2020 | 3/20/2020 | 3/27/2020 cobas (R) SARS-CoV-2 4/8/2020 1.846 5.2 0.101 0.5
PCR26 | 1950681 36 F PA 3/16/2020 | 3/20/2020 | 3/26/2020 cobas (R) SARS-CoV-2 4/6/2020 1.490 4.2 0.311 1.5
PCR26 | 190772 36 F PA 3/16/2020 | 3/20/2020 | 3/26/2020 cobas (R) SARS-CoV-2 4/7/2020 1.699 4.7 0.230 1.1
PCR26 | 190779 36 F PA 3/16/2020 | 3/20/2020 | 3/26/2020 cobas (R) SARS-CoV-2 4/8/2020 1.681 4.7 0.304 1.5
PCR27 | 190685 33 M PA 3/11/2020 | 3/12/2020 | 3/15/2020 Labtest SARS-CoV-2, NAA 4/7/2020 0.666 1.9 0.059 0.3
PCR28 | 190684 | 40 F PA 3/24/2020 | 3/26/2020 | 3/27/2020 cobas (R) SARS-CoV-2 4/6/2020 0.571 1.6 0.082 0.4
PCR28 | 190785 | 40 F PA 3/24/2020 | 3/26/2020 | 3/27/2020 cobas (R) SARS-CoV-2 4/8/2020 0.540 1.5 0.087 0.4
PCR29 | 1950683 25 F PA 3/17/2020 | 3/26/2020 | 3/27/2020 cobas (R) SARS-CoV-2 4/6/2020 1.844 5.2 0.607 3.0
PCR29 | 190784 | 25 F PA 3/17/2020 | 3/26/2020 | 3/27/2020 cobas (R) SARS-CoV-2 4/8/2020 1.699 4.7 0.639 3.2
PCR30 | 190682 25 M PA 3/16/2020 | 3/28/2020 4/2/2020 cobas (R) SARS-CoV-2 4/6/2020 1.869 5.2 1.896 9.4
PCR30 | 190781 25 M PA 3/16/2020 | 3/28/2020 4/2/2020 cobas (R) SARS-CoV-2 4/8/2020 1.676 4.7 1.918 9.5
PCR31 | 190775 | 46 M CA 3/11/2020 | 3/14/2020 | 3/19/2020 Real Time RT-PCR 4/8/2020 1.091 3.0 0.138 0.7
PCR31 | 190777 | 46 M CA 3/11/2020 | 3/14/2020 | 3/19/2020 Real Time RT-PCR 4/9/2020 1.559 4.4 0.106 0.5
PCR32 | 190780 | 33 M KS 3/16/2020 | 3/18/2020 | 3/20/2020 Nasopharangeal Swab 4/8/2020 0.949 2.7 0.879 4.4
PCR33 | 190786 | 51 F CA 3/23/2020 | 3/25/2020 | 3/26/2020 Labtest SARS-CoV-2, NAA 4/11/2020 1.569 4.4 0.143 0.7
PCR34 | 190787 31 M CA 3/11/2020 | 3/18/2020 | 3/26/2020 Real Time RT-PCR 4/11/2020 0.268 0.7 0.086 0.4
PCR35 | 190788 | 45 F CA 3/25/2020 | 3/30/2020 | 3/30/2020 Nasopharangeal Swab 4/11/2020 1.862 5.2 0.137 0.7
PCR36 | 190789 32 F CA 3/25/2020 | 3/31/2020 4/1/2020 Labtest SARS-CoV-2, NAA 4/11/2020 0.174 0.5 0.068 0.3
IgG lgM Ratio of Sample OD/Cut Off:

Positive Cut Off: 0.358 Positive Cut Off: 0.202 Positive: 2 1.0
Negative Cut Off: 0.293 Negative Cut Off: 0.166 Negative: < 1.0




ASSAY CLINICAL PERFORMANCE
Two Serum Samples from One US COVID-19 Patient (PCR 19)

COVID-19 IgM and IgG in a RT-PCR confirmed
patient (Female, Age 44)
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ASSAY CLINICAL PERFORMANCE e e
Three Serum Samples Collected and Measured in Different
days from One US COVID-19 Patient (PCR 17)

Three Sample Measurements in a RT-PCR
Confirmed Patient (3/17/2020 Onset)
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Note: The results are presented in a ratio of sample OD/assay cut off.
The Positive result should have the ratio equal and greater than 1.0.



ASSAY CLINICAL PERFORMANCE

EPITOPE LAGHOSTICSE, IMC.

Study of Two Clinically Cured COVID-19 Patients

Test Class | gG

IgM

Positive Cut Off: 0.349
Negative Cut Off: 0.286

Positive Cut Off: 0.226
Negative Cut Off: 0.185

Patient 1 1.621 0.142
Patient 2 1.389 0.127
Summary:

* IgG remains highly positive

* |gM is negative

* Multiple RT-PCR tests were negative
* No clinical symptom
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UTILIZATION FOR THE CORONAVIRUS RESPONSE

EPITOPE LAGHOSTICSE, IMC.

KT-1032 EDI™ Novel Coronavirus COVID-19 IgG ELISA Kit

IgG is the most abundantly found immunoglobulin to be produced in response to an antigen and will be
maintained in the body after initial exposure for long term response

Principle

Sample Type
Sample Volume
Assay Incubation
Total Wash Steps
Limit of Detection
Repeatability
Reproducibility

Indirect Method
Serum
10 pL
80 minutes, RT
2
51U/ mL
CV<15%
CV < 20%

*Utilizes an immunocomplex of “COVID-
19 recombinant antigen — human anti-
COVID-19 I1gG antibody - HRP labeled
anti-human 1gG tracer antibody" is
formed if there is coronavirus IgG
antibody present in the tested
materials.

*Can easily be converted to quantitative
to aid in the development of IgG-based
treatments for COVID-19
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UTILIZATION FOR THE CORONAVIRUS RESPONSE
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KT-1033 EDI™ Novel Coronavirus COVID-19 IgM ELISA Kit

IgM is the first immunoglobulin to be produced in response to an antigen and will be primarily
detectable during the early onset of the disease*

Principle

Sample Type
Sample Volume
Assay Incubation
Total Wash Steps
Limit of Detection
Repeatability
Reproducibility

Capture Method
Serum
20 pL
80 minutes, 37 °C
2
51U/mL
CV<15%
CV < 20%

*Utilizes an immunocomplex of “Anti-
higM antibody - human COVID-19 IgM
antibody - HRP labeled COVID-19
antigen" if there is novel coronavirus
IgM antibody present in the tested
materials.

* National Health Commission of the
People's Republic of China states that
lgM antibodies begin to show positive
after 3-5 days of onset of COVID-19.

19
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UTILIZATION FOR THE CORONAVIRUS RESPONSE
Assay Protocols

KT-1032 EDI™ Novel Coronavirus COVID-19 IgG

ELISA Ki

Add 100 puL of controls and
1:100 diluted samples into
the designated microwells

coated with COVID-19
recombinant protein.

E4

KT-1033 EDI™ Novel Coronavirus COVID-19 IgM

Incubate for 30 minutes
and wash

Add 100 pL of HRP-labeled >
COVID-19 Tracer Antibody

J

Incubate for 30 minutes

Add 100 pL of substrate and wash

"~ Incubate for 20 minutes

Add 100 pL of stop solution ,l,

1

Read within 10 minutes

Read absorbance at 450 nm
with a microplate reader

ELISA Ki

Add 100 pL of controls, 10 pL %—;
of samples, and 100 pL of ;
sample diluent into the
designated microwells coated
with anti-human IgM specific
antibody.

UK
Add 100 pL of HRP-labeled

COVID-19 Antigen

L

Incubate for 30 minutes
at 37 2C and wash

EJ

Incubate for 30 minutes at
37 2C and wash

R

Add 100 pL of substrate

]

Incubate for 20 minutes

Add 100 pL of stop solution :l

[

Read within 10 minutes

Read absorbance at 450 nm
with a microplate reader
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UTILIZATION FOR THE CORONAVIRUS RESPONSE
Interpretation of Assay Results

Defined assay cut-off to minimize inter-assay and inter-lab OD differences.

1. Calculate the average value of the absorbance of the negative control (xNC).
2. Calculate the cutoffs using the following formulas:

* 1gG Positive Cutoff =1.1 X (xNC + 0.18) * |gM Positive Cutoff =1.1 X (xNC + 0.1)

* 1gG Negative Cutoff = 0.9 X (xNC +0.18); * |gM Negative Cutoff = 0.9 X (xNC +0.1)
3. Determine the interpretation of the sample by comparing the OD to the following table:

Interpretation Interval Results
Negative Measured value < The sample does not contain the
negative cutoff new coronavirus ( COVID-19 ) related
antibody
Positive Measured value 2 The sample contains novel
positive cutoff coronavirus ( COVID-19 ) associated
antibodies.
Borderline negative cutoff < Retest the sample in conjunction
Measured value <« with other clinical tests.
positive cutoff




UTILIZATION FOR THE CORONAVIRUS RESPONSE

Clinical Algorithm

RT-PCR <
-—
+
Infection - lgM/1gG
Symptoms ELISA Retest in 5
days

=
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UTILIZATION FOR THE CORONAVIRUS RESPONSE
Recognized by Government Agencies

“Suspected cases with one of the following etiology or serological evidence:

1. Real-time fluorescent RT-PCR detection of new coronavirus nucleic acid positive;

2. Viral gene sequencing, highly homologous to known new coronaviruses;

3. Serological Antibody Test:

» Serum new coronavirus-specific IgM antibodies and IgG antibodies were positive;

* Serum new coronavirus-specific 1gG antibodies turned positive from negative or

* The positive 1gG value turned 4 times or higher in the recover phase than acute phase.”

National Health Commission of the People's Republic of China
New Coronavirus Pneumonia Diagnosis and Treatment Program (Trial Version 7)
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UTILIZATION FOR THE CORONAVIRUS RESPONSE
Recognized by Government Agencies

Rule Out Suspect Patients to be Negative for COVID-19, the following two laboratory
results should be satisfied.

1. Two times 2019-nCOV RT-PCR negative with specimen collected minimum 24 hours

apart.
2. The COVID-19 IgM and IgG must be negative after 7 days of disease onset.

National Health Commission of the People's Republic of China
New Coronavirus Pneumonia Diagnosis and Treatment Program (Trial Version 7)
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UTILIZATION FOR THE CORONAVIRUS RESPONSE
Recognized by Government Agencies

FDA has allowed for distribution under Section D of Policy for Diagnostic Tests for Coronavirus Disease-2019
during the Public Health Emergency.

Our kits are registered under product code QKO, our submission number is D376537. Our establishment
registration number is 2032839.

Per the aforementioned guidance, the following statements are required:
*This test has not been reviewed by the FDA.
*Negative results do not rule out SARS-CoV-2 infection, particularly in those who have been in contact with the

virus.
*Follow-up testing with a molecular diagnostic should be considered to rule out infection in these individuals.

*Results from antibody testing should not be used as the sole basis to diagnose or exclude SARS-CoV-2 infection

or to inform infection status.
*Positive results may be due to past or present infection with non-SARS-CoV-2 coronavirus strains, such as

coronavirus HKU1, NL63, OC43, or 229E.

This kit is only provided for use by clinical laboratories or to healthcare workers for point-of-care testing, and
not for at home testing.


https://www.fda.gov/media/135659/download

UTILIZATION FOR THE CORONAVIRUS RESPONSE

Benefits of ELISA Testing

* |gM and IgG tests can be combined for efficient clinical diagnosis at
multiple stages.

* Established industry technology.

 Easy-to-use and cost efficient product.

* Minimal error in sample handling.

* Low risk and low incidence of cross-contamination.




MANUFACTURING CAPABILITY AND TIMELINE
Easily and continuously scalable.

500,000 Tests/Week

With potential up to 1,000,000 Tests/Week

» US-Based Manufacturing

* Materials sourced from the US
* ISO 13485 certified facility

* cGMP manufacturing
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REGULATORY STRATEGY
United States, Europe, and Beyond

February March April

January 2020 2020

2020 2020

*Product *Product Finalized *FDA EUA

Development *Clinical Testing (China Submission . Post.Market
CDC, Hangzhou *Clinical Testing Surveillance
University)

*European CE Mark
*ANVISA



