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Merger with Curetis closes

Following approval from both OpGen and Curetis shareholders, the merger
between the two companies has now closed. Curetis is a Germany-based
molecular diagnostics company with a focus on infectious disease. It has
two main business lines: the Unyvero A50 high-plex polymerase chain
reaction (PCR) platform for the diagnosis of infectious disease in hospital
patients; and the ARES AMR database (ARESdb), which includes data on
40,000 sequenced strains with a focus on resistant pathogens. Together,
OpGen and Curetis had around $6.0m in sales in 2019, up 33% compared
to the combined sales of the previous year and at the top end of the
original $5—6m guidance for 2019 (given at the time of the merger
announcement).

Revenue PBT* EPS* DPS PIE Yield
Year end ($m) ($m) (%) ) (x) (%)
12118 29 (13.4) (44.45) 0.0 N/A N/A
12119 35 (11.9) (7.38) 0.0 N/A N/A
12/20e 74 (216) (1.39) 0.0 N/A N/A
1221e 125 (18.1) (1.16) 0.0 N/A N/A

Note: *PBT and EPS are normalised, excluding amortisation of acquired intangibles,
exceptional items and share-based payments.

High demand for coronavirus test kit

In March, Curetis announced that it had started offering a real-time PCR test kit that
was developed by its Chinese partner, BGI Group, for the SARS-Cov2 pathogen
(the underlying cause of the coronavirus pandemic) in Europe. The company has
received orders for thousands of tests with significant interest across regions.

Bacterial isolates 510(k) process continuing

In May 2019, OpGen announced that it had filed for 510(k) clearance of its Acuitas
AMR Gene Panel test in bacterial isolates with the FDA. It received a formal
request for additional information in July, responded in early January and received
additional questions a couple of weeks later. OpGen believes the process is near
completion but the exact timing is unknown due to the ongoing pandemic.

Urine 510(k) clinical trial on hold

In December, the company began a trial that will enable a 510(k) De Novo
submission for testing urine samples in the Acuitas AMR Gene Panel. Nine sites
are under contract and the trial will involve 1,500 samples. By early March,
completion of the clinical trial was anticipated by mid-spring given the rate of
accruals, but it is now on hold due to the pandemic, likely into the summer.

Valuation: $58.7m or $3.91 per share

We have adjusted our valuation from $46.9m or $8.39 per basic share to $58.7m or
$3.91 per share. The total valuation increased due to the addition of the Curetis
business although this was mitigated somewhat by debt acquired in the acquisition.
The reduction in the per share value is mainly due to an at-the-market (ATM)
offering and the exercise of warrants related to the October 2019 capital raise.
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Business description

OpGen is a diagnostic company focused on
revolutionizing the identification and treatment of
bacterial infections. Following the merger with
Curetis, the company has technology platforms with
which to detect pathogens and predict resistance.
Importantly, both the AMR Gene Panel and
Unyvero platforms have the ability to provide
results in hours instead of days like current
methods require.
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OpGen and Curetis

OpGen’s merger with Curetis has combined two complementary companies in the molecular
diagnostic space focused on accelerating the speed of the detection of pathogens and the
treatment of infectious disease.

Exhibit 1: Competitive landscape
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OpGen'’s Acuitas AMR Gene Panel is a qualitative and semi-quantitative nucleic acid-based in vitro
diagnostic test that is currently optimized for the complicated urinary tract infection (cUTI) market,
which will be the initial focus commercially, as the five pathogens it detects (namely E. coli, E.
faecalis, K. pneumoniae, P. mirabilis and P. aeruginosa) represent approximately 88% of all cUTIs.
Importantly, the test is able to detect resistance genes regardless of the original pathogen, so the
resistance data are not limited to the five target pathogens. With regards to market size, there are
approximately one million cases of cUTI per year, with 70—-80% attributable to indwelling catheters
found in hospitals.!

The Unyvero A50 from Curetis is a high-plex PCR platform for the diagnosis of infectious disease in
hospital patients. It tests for up to 130 diagnostic targets, both pathogens and resistance genes, in
less than five hours with approximately only two minutes of hands-on time and, crucially, it does not
require any culturing of the samples. The system first received a CE-IVD mark (which is a CE mark
especially for in vitro diagnostic products) in 2012 and gained a 510(k) De Novo clearance in 2018
along with the Unyvero LRT test, which the company believes covers more than 90% of infection
cases of hospitalized pneumonia through testing for 36 pathogens and 10 resistance genes (an
additional clearance for bronchoalveolar lavage sample types was obtained in December 2019).
Importantly, the LRT test provides the broadest coverage of carbapenem resistance and is the only
molecular pneumonia panel that covers resistance to penicillin. According to the Agency for
Healthcare Research and Quality, pneumonia is the cause of 1.1 million stays in hospitals in the US

1 Flores-Mireles et al., Urinary tract infections: epidemiology, mechanisms of infection and treatment options.
Nature Reviews Microbiology. 2015 May; 13(5): 269-284.
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per year. The company has developed several other tests, which currently have a CE-IVD mark in
the EU and approval in additional countries in some cases (see Exhibit 2). It has also developed a
new platform, the Unyvero A30 RQ, which is designed for low-mid plex markets and tests for five to

30 DNA targets with results in 45-90 minutes with only two to three minutes of hands-on time. It
has a smaller footprint and has attractive cost of goods. Launch in the EU is possible in 2020.

Exhibit 2: Curetis cartridge product portfolio

Cartridge Indication

Number of Number of antibiotic

Sample types

Status

pathogens  resistance markers
tested for tested for
LRT Lower respiratory tract 36 10 Tracheal aspirates, bronchoalveolar lavage FDA clearance. 510(k) clearance
infections/pneumonia for bronchoalveolar lavage sample
types in December 2019
HPN Severe cases of 29 19 Sputum, bronchoalveolar lavage, tracheal CE-IVD marked plus clearance in
pneumonia aspirate Singapore, Thailand and Malaysia
Tl Severe cases of implant 85 17 Sonication fluid, swabs, tissue, pus, CE-IVD marked
and tissue infections aspirate/exudate
BCU Bloodstream infections 86 17 Positively flagged blood cultures CE-IVD marked plus clearance in
Singapore and Thailand
IAl Severe intra-abdominal 108 22 Paracentesis fluids, biliary fluids, peritoneal CE-IVD marked
infections (including 3 fluids, drainage fluids, retroperitoneal fluids,
toxins) pus, swabs, other samples
uTl Severe urinary tract 88 15 Midstream urine, suprapubic aspiration, tissue ~ CE-IVD marked
infections

Source: Curetis

In addition to these platforms, both companies have antimicrobial resistance bioinformatics
solutions. OpGen’s Lighthouse is cloud-hosted and includes a few key components: the Acuitas
Lighthouse portal, which is a web application, the Acuitas Lighthouse Prediction Engine, data
analysis software that draws from Lighthouse Knowledgebase, a relational database management
system. Data from the Acuitas AMR Gene Panel is input into the Lighthouse portal and the
Prediction Engine component indicates whether there is evidence of resistance due to the presence
of certain genes and if there is any known intrinsic resistance to certain drugs (up to 14 antibiotics
across nine antibiotic classes, including Aminoglycosides, Carbapenems, Cephalosporins,
Fluoroquinolones, Polymyxins, Penicillins, Sulfonamides, Trimethoprim and Vancomycin). The final
results are reported in a Prediction Report and the Resistance Dashboard interface in the portal. A
key foundation of the Lighthouse system is the Lighthouse Knowledgebase, populated by data from
the Merck Study for Monitoring Antimicrobial Resistance Trends (SMART) archive, which includes
data on approximately 15,000 bacterial isolates.

Curetis ARESdb is a comprehensive genetic and phenotypic database, which includes information
on 40,000 sequenced strains and phenotypic correlation data against over 100 antibiotics. Qiagen
and Sandoz currently have collaborations with Curetis involving ARESdb and the company recently
signed an R&D and option agreement with an un-named leading global IVD corporation. The
purpose of that collaboration is to jointly develop diagnostics for infectious disease based on next-
generation sequencing (NGS) technology.

Hence, on the technology side, we believe OpGen and Curetis have complementary/synergistic
solutions. There are also synergies with regards to commercialization. Following the merger, the
company will have a combined team of 12 direct salespeople in the US with the ability to sell each
other’s products. Curetis also brings an additional 10 commercial operations team members in the
EU and Latin America. In addition, Curetis has international distribution through 18 distributors
across 43 countries, including Menarini Diagnostics for Europe and Beijing Clear Biotech for China.
With regards to China, the current agreement with Beijing Clear Biotech includes minimum
purchase levels of 360 Unyvero A50 systems as well as over 1.5m Unyvero cartridges over the
duration of the agreement following regulatory clearance by the National Medical Products
Administration (NMPA), which may occur in 2020. Based upon previously agreed transfer price

OpGen | 16 April 2020 3



EDISON

levels, this volume equates to €60m in cumulative revenues from China over the first five years for
Curetis (now OpGen) and then €30m annually over the following three years.

In February, Curetis announced a distribution partnership with Quaphaco for the Unyvero A50
system for Vietnam. The agreement has an initial term of three years and can be extended by two-
year increments. Quaphaco has committed to minimum purchases of instruments and cartridges
over the initial term amounting to approximately €1.9m in revenue to Curetis (now OpGen). Product
registration for Vietnam is expected in Q2.

Also, in March, Curetis announced that it had started offering a real-time PCR test kit that was
developed by its Chinese partner, BGI Group, for the SARS-Cov2 pathogen (the underlying cause
for the coronavirus pandemic) in Europe. OpGen management indicates that Curetis has received
orders for thousands of tests with significant interest across Europe, the Middle East, Africa and
Asia. Ultimately though, this will be a very competitive area likely dominated by the large players.
The company believes it can have commercial success targeting the ‘middle market’ (eg facilities
with lower- to medium-volume processing needs compared to the larger high-throughput central
labs) with a focus on eastern Europe. As the economics of this part of the business is unclear and it
is still a developing market, we have not included them in our forecasts.

Pandemic puts programs into a holding pattern

As a reminder, OpGen announced in May 2019 that it filed for 510(k) clearance of its Acuitas AMR
Gene Panel test in bacterial isolates with the FDA. It received a formal request for additional
information in July and responded to the comments in early January. In mid-January 2020, OpGen
received additional requests for information. The company believes the process is near completion,
but the exact timing is unknown due to the ongoing pandemic.

Also, in December, OpGen began a trial that will enable a 510(k) De Novo submission for testing
urine samples in the Acuitas AMR Gene Panel. Nine sites are under contract and the trial will
involve 1,500 samples. By early March completion of the clinical trial was anticipated by mid-spring
given the rate of accruals, but it is now on hold due to the pandemic. This hold is likely to last into
the summer and the exact timing will likely depend on how long it takes for the pressure that the
virus has put on the US healthcare system to abate.

Finally, with regards to the New York State Infectious Disease Digital Health Initiative, the company
completed the pilot phase of the program. Unfortunately, further testing has been put on hold by the
participating hospitals due to the pandemic.

Valuation

We have adjusted our valuation from $46.9m or $8.39 per basic share to $58.7m or $3.91 per
share. The total valuation increased due to the addition of the Curetis business, although this was
mitigated somewhat by debt acquired in the acquisition (Curetis had $2.2m in short-term notes
payable and $21.6m in long-term debt as of the end of Q319, with $1.4m of the debt converted into
shares as part of the merger). The per share value fell due to an ATM offering totaling $5.8m, the
exercise of warrants related to the October 2019 offering, which provided $8.1m in gross proceeds,
and 2.7m shares issued to purchase Curetis.

OpGen | 16 April 2020 4
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Exhibit 3: OpGen valuation table

Product Main Status Probability of successful  Launch Peak Patent Economics rNPV
indication commercialization year sales ($m) protection ($m)
OpGen Diagnostic Platform  cUTI, lower Market (RUO)/ 40% 2020 183 2039 100.0% 69.5
respiratory registration
Total 69.5
Net cash/_(@l (Q120 less acquired Curetis long-term debt) (10.8)
Total firm value 58.7
Total basic shares (m) 15.0
Value per basic share ($) 3.91
Options (m) 0.6
Total number of shares (m) 15.6
Diluted value per share ($) 3.76

Source: Edison Investment Research

Financials

OpGen reported revenue of $3.5m for FY19, up 18.7% compared to the $2.9m reported last year.
Product sales, which are mainly for the legacy FISH-based tests, were down 9.5% to $2.2m. There
was $1.3m in collaboration revenue related to the New York State Infectious Disease Digital Health
Initiative. Operating expenses for the company were down due to effective control of costs. R&D
expenses fell 9.8% from $5.7m to $5.1m and SG&A expenses were $8.5m for FY19, down 1.2%
compared to the prior year despite including $0.8m in transaction costs related to the Curetis
merger. OpGen’s 2019 post-tax loss was $12.4m, down 6.9% from a loss of $13.4m in FY18.
Curetis reported revenue of €2.3m for FY19, up 64% compared to FY18. Additionally, contract
orders for Curetis more than tripled from €1.1m last year to €3.4m in FY19. The FY19 operating
loss was €17.2m compared to €21.6m in FY18. In April, OpGen reported that Q1 revenues (not
including Curetis) were $617,000, down 39.5% compared to Q119 due to 49.2% lower collaboration
revenue from the New York State Infectious Disease Digital Health Initiative and legacy FISH-based
test revenue falling by 30.2%.

With the closing of the merger we now include Curetis in our estimates. Our FY20 revenue estimate
has increased from $5.3m to $7.1m. Curetis is responsible for a $4.1m increase in our estimate,
which more than counteracted a reduction in our estimates for pre-merger OpGen due to the delays
for the 510(k) programs and the New York Department of Health Initiative. Without Curetis, our
FY20 OpGen revenue estimate would be $3.1m for the year. We have increased our FY20 SG&A
estimate to $14.6m from $12.3m. The increase is relatively small as much of the SG&A ramp we
previously expected does not need to happen due to existing sales resources at Curetis, plus there
are likely significant synergies in G&A. We have increased our R&D expenses from $6.8m to
$10.6m, which also includes significant synergies. We have also introduced FY21 estimates, which
include revenues of $12.5m (up 74.8% compared to FY20 driven by a ramp in the Acuitas testing
as well as growth in the Curetis business) and a net loss of $18.1m.

OpGen reported $2.7m in cash and cash equivalents and $0.7m in debt at the end of 2019. In April,
the company reported it had $11.5m in cash at the end of Q120. It raised approximately $13.9m
through an ATM offering ($5.8m) and the exercise of warrants ($8.1m). OpGen has approximately
$11m remaining under the ATM. Curetis unfortunately did not report full year 2019 financials and
hence the exact state of the balance sheet is unknown at present. We are assuming minimal cash
and are using $22.4m (which was the debt total as of the end of September, less the $1.4m that
was converted into shares) as the level of debt.

We model an additional financing need of $36m in total through to profitability in FY23. Per Edison
policy, we assume future financings are to be funded with debt.
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Exhibit 4: Financial summary

Year end 31 December

PROFIT & LOSS

Revenue

Cost of Sales

Gross Profit

Sales, General and Administrative Expenses
Research and Development Expense
EBITDA

Operating Profit (before amort. and except.)
Intangible Amortisation

Other

Exceptionals

Operating Profit

Net Interest

Other

Profit Before Tax (norm)

Profit Before Tax (FRS 3)

Tax

Deferred tax

Profit After Tax (norm)

Profit After Tax (FRS 3)

Average Number of Shares Outstanding (m)
EPS - normalized ($)

EPS - Reported ($)

Dividend per share (c)

BALANCE SHEET
Fixed Assets
Intangible Assets
Tangible Assets

Other

Current Assets

Stocks

Debtors

Cash

Other

Current Liabilities
Creditors

Short term borrowings
Long Term Liabilities
Long term borrowings
Other long term liabilities
Net Assets

CASH FLOW

Operating Cash Flow

Net Interest

Tax

Capex
Acquisitions/disposals
Financing

Dividends

Other

Net Cash Flow

Opening net debt/(cash)
HP finance leases initiated
Exchange rate movements
Other

Closing net debt/(cash)

$'000s

Source: Company reports, Edison Investment Research
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This report has been commissioned by OpGen and prepared and issued by Edison, in consideration of a fee payable by OpGen. Edison Investment Research standard fees are £49,500 pa for the production and broad
dissemination of a detailed note (Outlook) following by regular (typically quarterly) update notes. Fees are paid upfront in cash without recourse. Edison may seek additional fees for the provision of roadshows and related
IR services for the client but does not get remunerated for any investment banking services. We never take payment in stock, options or warrants for any of our services.

Accuracy of content: All information used in the publication of this report has been compiled from publicly available sources that are believed to be reliable, however we do not guarantee the accuracy or completeness of
this report and have not sought for this information to be independently verified. Opinions contained in this report represent those of the research department of Edison at the time of publication. Forward-looking information
or statements in this report contain information that is based on assumptions, forecasts of future results, estimates of amounts not yet determinable, and therefore involve known and unknown risks, uncertainties and other
factors which may cause the actual results, performance or achievements of their subject matter to be materially different from current expectations.

Exclusion of Liability: To the fullest extent allowed by law, Edison shall not be liable for any direct, indirect or consequential losses, loss of profits, damages, costs or expenses incurred or suffered by you arising out or in
connection with the access to, use of or reliance on any information contained on this note.

No personalised advice: The information that we provide should not be construed in any manner whatsoever as, personalised advice. Also, the information provided by us should not be construed by any subscriber or
prospective subscriber as Edison’s solicitation to effect, or attempt to effect, any transaction in a security. The securities described in the report may not be eligible for sale in all jurisdictions or to certain categories of
investors.

Investment in securities mentioned: Edison has a restrictive policy relating to personal dealing and conflicts of interest. Edison Group does not conduct any investment business and, accordingly, does not itself hold any
positions in the securities mentioned in this report. However, the respective directors, officers, employees and contractors of Edison may have a position in any or related securities mentioned in this report, subject to
Edison's policies on personal dealing and conflicts of interest.

Copyright: Copyright 2020 Edison Investment Research Limited (Edison). All rights reserved FTSE International Limited (‘FTSE”) © FTSE 2020. “FTSE®” is a trade mark of the London Stock Exchange Group companies
and is used by FTSE International Limited under license. All rights in the FTSE indices and/or FTSE ratings vest in FTSE and/or its licensors. Neither FTSE nor its licensors accept any liability for any errors or omissions in
the FTSE indices and/or FTSE ratings or underlying data. No further distribution of FTSE Data is permitted without FTSE’s express written consent.

Edison Investment Research Pty Ltd (Edison AU) is the Australian subsidiary of Edison. Edison AU is a Corporate Authorised Representative (1252501) of Crown Wealth Group Pty Ltd who holds an Australian Financial
Services Licence (Number: 494274). This research is issued in Australia by Edison AU and any access to it, is intended only for "wholesale clients" within the meaning of the Corporations Act 2001 of Australia. Any advice
given by Edison AU is general advice only and does not take into account your personal circumstances, needs or objectives. You should, before acting on this advice, consider the appropriateness of the advice, having
regard to your objectives, financial situation and needs. If our advice relates to the acquisition, or possible acquisition, of a particular financial product you should read any relevant Product Disclosure Statement or like
instrument.

The research in this document is intended for New Zealand resident professional financial advisers or brokers (for use in their roles as financial advisers or brokers) and habitual investors who are “wholesale clients” for the
purpose of the Financial Advisers Act 2008 (FAA) (as described in sections 5(c) (1)(a), (b) and (c) of the FAA). This is not a solicitation or inducement to buy, sell, subscribe, or underwrite any securities mentioned or in the
topic of this document. For the purpose of the FAA, the content of this report is of a general nature, is intended as a source of general information only and is not intended to constitute a recommendation or opinion in
relation to acquiring or disposing (including refraining from acquiring or disposing) of securities. The distribution of this document is not a “personalised service” and, to the extent that it contains any financial advice, is
intended only as a “class service” provided by Edison within the meaning of the FAA (i.e. without taking into account the particular financial situation or goals of any person). As such, it should not be relied upon in making
an investment decision.

This document is prepared and provided by Edison for information purposes only and should not be construed as an offer or solicitation for investment in any securities mentioned or in the topic of this document. A
marketing communication under FCA Rules, this document has not been prepared in accordance with the legal requirements designed to promote the independence of investment research and is not subject to any
prohibition on dealing ahead of the dissemination of investment research.

This Communication is being distributed in the United Kingdom and is directed only at (i) persons having professional experience in matters relating to investments, i.e. investment professionals within the meaning of Article
19(5) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005, as amended (the "FPQ") (ii) high net-worth companies, unincorporated associations or other bodies within the meaning of Article 49
of the FPO and (iii) persons to whom it is otherwise lawful to distribute it. The investment or investment activity to which this document relates is available only to such persons. It is not intended that this document be
distributed or passed on, directly or indirectly, to any other class of persons and in any event and under no circumstances should persons of any other description rely on or act upon the contents of this document.

This Communication is being supplied to you solely for your information and may not be reproduced by, further distributed to or published in whole or in part by, any other person.

Edison relies upon the "publishers' exclusion" from the definition of investment adviser under Section 202(a)(11) of the Investment Advisers Act of 1940 and corresponding state securities laws. This report is a bona fide
publication of general and regular circulation offering impersonal investment-related advice, not tailored to a specific investment portfolio or the needs of current and/or prospective subscribers. As such, Edison does not
offer or provide personal advice and the research provided is for informational purposes only. No mention of a particular security in this report constitutes a recommendation to buy, sell or hold that or any security, or that
any particular security, portfolio of securities, transaction or investment strategy is suitable for any specific person.
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