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PROSPECTUS SUPPLEMENT
(To Prospectus dated April 25, 2017)

7,000,000 Shares

Common Stock
We are offering 7,000,000 shares of our common stock, $0.01 par value per share, in this offering.

Our common stock is traded on The Nasdaq Capital Market under the symbol MGEN. On February 8, 2018, the last
reported sales price of our common stock on The Nasdaq Capital Market was $6.52 per share.

Investing in our common stock involves a high degree of risk. See _Risk Factors on page S-8 of this prospectus
supplement and the documents incorporated by reference into this prospectus supplement.

We are an emerging growth company as defined under the federal securities laws and, as such, have elected to
comply with certain reduced public reporting requirements.

Neither the Securities and Exchange Commission nor any state securities commission has approved or
disapproved of these securities or determined if this prospectus is truthful or complete. Any representation to
the contrary is a criminal offense.

PER SHARE TOTAL
Public offering price $ 5.50 $ 38,500,000
Underwriting discounts and commissions (1) $ 0.33 $ 2,310,000
Proceeds to Miragen (before expenses) $ 5.17 $ 36,190,000

(1) See Underwriting for a description of the compensation payable to the underwriters.
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Delivery of the shares of common stock is expected to be made on or about February 13, 2018. We have granted the
underwriters an option for a period of 30 days to purchase up to an additional 1,050,000 shares of our common stock.
If the underwriters exercise the option in full, the total underwriting discounts and commissions payable by us will be
$2,656,500, and the total proceeds to us, before expenses, will be $41,618,500.

Joint Book-Running Managers

Jefferies Evercore ISI Deutsche Bank Securities
Co-Lead Managers

Wedbush PacGrow Oppenheimer & Co.
The date of this prospectus supplement is February 8, 2018.
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ABOUT THIS PROSPECTUS SUPPLEMENT

This prospectus supplement and the accompanying prospectus are part of a shelf registration statement on Form S-3
(File No. 333-217084) that we initially filed with the Securities and Exchange Commission, or SEC, on March 31,
2017 and was declared effective by the SEC on April 25, 2017. This document is in two parts. The first part is this
prospectus supplement, which describes the terms of this offering of common stock and also adds to and updates
information contained in the accompanying prospectus and the documents incorporated by reference into this
prospectus supplement and the accompanying prospectus. The second part, the accompanying prospectus, dated

April 25, 2017, including the documents incorporated by reference, provides more general information about our
common stock. Generally, when we refer to the prospectus, we are referring to this prospectus supplement and the
accompanying prospectus combined. To the extent there is a conflict between the information contained in this
prospectus supplement, on the one hand, and the information contained in the accompanying prospectus or in any
document incorporated by reference therein that was filed with the SEC before the date of this prospectus supplement,
on the other hand, you should rely on the information in this prospectus supplement. If any statement in one of these
documents is inconsistent with a statement in another document having a later date for example, a document
incorporated by reference in the accompanying prospectus the statement in the document having the later date modifies
or supersedes the earlier statement.

You should rely only on the information contained in, or incorporated by reference into, this prospectus supplement,
the accompanying prospectus and in any free writing prospectuses we have authorized for use in connection with this
offering. We have not authorized anyone to provide you with different information. We are not making an offer to sell
or seeking an offer to buy securities under this prospectus supplement, the accompanying prospectus and any related
free writing prospectus in any jurisdiction where the offer or sale is not permitted. The information contained in this
prospectus supplement, the accompanying prospectus or any related free writing prospectus, and the documents
incorporated by reference herein and therein, are accurate only as of their respective dates, regardless of the time of
delivery of this prospectus, the accompanying prospectus or any related free writing prospectus, or any sale of a
security.

This prospectus supplement, the accompanying prospectus, and the documents incorporated by reference into this
prospectus supplement and accompanying prospectus contain summaries of certain provisions contained in some of
the documents described herein, but reference is made to the actual documents for complete information. All of the
summaries are qualified in their entirety by the actual documents. Copies of some of the documents referred to herein
have been filed, will be filed or will be incorporated by reference as exhibits to the registration statement of which this
prospectus is a part, and you may obtain copies of those documents as described below under the heading Where You
Can Find Additional Information.

This prospectus supplement and the accompanying prospectus incorporates by reference, and any free writing
prospectus may contain and incorporate by reference, industry, statistical and market data from our own internal
estimates and research as well as from industry and general publications and research, surveys and studies conducted
by third parties. Industry publications, studies and surveys generally state that they have been obtained from sources
believed to be reliable, although they do not guarantee the accuracy or completeness of such information. While we
believe that each of these studies and publications is reliable, we have not independently verified statistical, market
and industry data from third-party sources. While we believe our internal company research is reliable and the market
definitions are appropriate, neither such research nor these definitions have been verified by any independent source.

This prospectus supplement, the accompanying prospectus and the documents incorporated herein and therein by

reference include trademarks, service marks and trade names owned by us or other companies. All trademarks, service
marks and trade names included or incorporated by reference into this prospectus supplement, the accompanying
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prospectus, or any related free writing prospectus are the property of their respective owners.

Unless the context requires otherwise, references in this prospectus supplement to Miragen, the Company, we, us a
our refer to Miragen Therapeutics, Inc. and its subsidiary.
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PROSPECTUS SUPPLEMENT SUMMARY

This summary highlights selected information contained elsewhere in this prospectus supplement or incorporated by
reference in this prospectus supplement and the accompanying prospectus and does not contain all the information
that may be important to you in determining whether to purchase our common stock. You should carefully read this
entire prospectus supplement, the accompanying prospectus and any related free writing prospectus, including the
risks of investing in our common stock discussed under the heading Risk Factors in this prospectus supplement
beginning on page S-8, the accompanying prospectus and any related free writing prospectus and under similar
headings in the other documents that are incorporated by reference into this prospectus supplement. You should also
carefully read the information incorporated by reference into this prospectus supplement, including our financial
statements, and the exhibits to the registration statement of which the accompanying prospectus is a part.

Company Overview

We are a clinical-stage biopharmaceutical company discovering and developing proprietary RNA-targeted
therapeutics with a specific focus on microRNAs and their roles in diseases where there is a high unmet medical need.
microRNAs are short RNA molecules, or oligonucleotides, that regulate gene expression and play vital roles in
influencing the pathways responsible for many disease processes. Our two lead product candidates, MRG-106 and
MRG-201, are currently in clinical development. MRG-106 is an inhibitor of microRNA-155, which is found at
abnormally high levels in malignant cells of several blood cancers. MRG-201 is a replacement for microRNA-29,
which is found at abnormally low levels in a number of pathological fibrotic conditions, including cutaneous, cardiac,
renal, hepatic, pulmonary, and ocular fibrosis, as well as in systemic sclerosis. Additionally, we are also developing
MRG-110, an inhibitor of microRNA-92, under a license and collaboration with Les Laboratoires Servier and Institut
de Recherches Servier. MRG-110 is being developed for the treatment of heart failure and other ischemic disease. We
retain commercial rights to MRG-110 in the United States and Japan and Servier has commercial rights in the rest of
the world. In addition to these programs, we continue to develop a pipeline of wholly-owned preclinical product
candidates. The goal of our translational medicine strategy is to progress rapidly to first-in-human trials once we have
adequately established the pharmacokinetics (the movement of a drug into, through, and out of the body),
pharmacodynamics (the effect and mechanism of action of a drug), safety, and manufacturability of the product
candidate in preclinical studies.

MRG-106

MRG-106 is an inhibitor of miR-155, a microRNA which is expressed at abnormally high levels in malignant cells of
several blood cancers and has been shown to control a number of validated cancer-related disease targets including
Bruton s Tyrosine Kinase and nuclear factor kappa-light-chain-enhancer of activated B cells. In addition to B-cell
malignancies, miR-155 is elevated in malignant T-cells, which are found in skin lesions of patients with mycosis
fungoides, or MF. MF is a slow growing form of cancer and is the most common form of a type of blood cancer
known as cutaneous T-cell lymphoma, or CTCL. Symptoms of MF include rash, tumors, skin lesions and itchy skin.
In about 10 percent of cases, the disease can progress to lymph nodes and internal organs. In the U.S., the prevalence
of MF is estimated to be around 16,000 to 20,000 cases, with 3,000 new diagnoses each year.

We believe we have achieved clinical proof-of-concept in our Phase 1 clinical trial of MRG-106 treating MF. In this
clinical trial, we enrolled patients with mild/moderate to severe MF (stages I-III). Cohorts were dosed by multiple
routes of administration, including subcutaneous injection, or SQ injection, intravenous infusion, or I'V infusion, and
intravenous bolus injection, or IV bolus. Efficacy and tolerability were assessed at doses of 300 mg, 600 mg and 900
mg for SQ and IV infusion and at 300 mg for IV bolus. Based on the modified Severity Weighted Assessment Tool, or
mSWAT score, which is a measurement of the severity of skin disease over a patient s entire body, all 29 patients
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(100%) experienced stable or improved disease and 26 of these patients (90%) showed improvements in mSWAT
scores. These improvements in mSWAT scores were observed as early as 17 days after a patient s first dose (the first
post-treatment assessment), with the greatest improvement in
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mSWAT scores seen after one or more months of dosing. Additionally, all eight patients (100%) who achieved a 50%
or greater reduction in mSWAT score and received long term treatment maintained a durable response for greater than
a four-month period. These patients were dosed either via SQ injection or IV infusion at doses ranging from 300 mg to
900 mg. Four of five patients (80%) who were treated with 300 mg IV infusion have achieved a 50% or greater
mSWAT score reduction.

Based on the outcome of an FDA meeting on January 24, 2018, we anticipate that our Phase 2 clinical trial, called
SOLAR, of MRG-106 in patients with MF will employ an open-label, parallel group, randomized design to evaluate
the safety and efficacy of 300 mg of MRG-106 given by IV infusion, versus an active control. The SOLAR trial will
enroll patients with moderate to severe MF (stages Ib-III). The primary endpoint will be a comparison of the numbers
of responders in each treatment group. Response will be defined as a 50% or greater improvement in the patient s
mSWAT score maintained for at least four consecutive months, or ORR4, with no evidence of disease progression in
the blood, lymph nodes or viscera. Secondary endpoints will include progression-free survival and patient reported
outcomes measuring improvements in symptoms, such as pain and itching. Expected enrollment will include
approximately 65 patients per treatment group. After these discussions with the FDA, we believe that a successful
outcome for the primary endpoint of this Phase 2 clinical trial could allow us to apply for accelerated approval.

MRG-106 has been generally well tolerated at all dose levels and routes of administration tested as of January 25,
2018 with multiple patients receiving more than a year of therapy (up to 39 grams cumulative dose) and no serious
adverse events attributed to MRG-106. Additionally, there have been no significant abnormalities found in liver
function, kidney function or platelet counts and no acute inflammatory toxicities.

We are also currently evaluating a 600 mg IV infusion of MRG-106 in a Phase 1 clinical trial in additional oncology
indications in which the disease process appears to be related to abnormally high miR-155 levels, including chronic
lymphocytic leukemia, diffuse large B-cell lymphoma and adult T-cell leukemia/lymphoma. In 2018, we also
anticipate reporting interim safety and efficacy data for MRG-106 in each of these indications. We retain worldwide
rights for MRG-106.

MRG-201

MRG-201 is a replacement for miR-29, which is found at abnormally low levels in a number of pathological fibrotic
conditions, including cutaneous, cardiac, renal, hepatic, pulmonary, and ocular fibrosis, as well as in systemic
sclerosis. miR-29 is believed to regulate the expression of collagen and other proteins that are involved in fibrous scar
formation and may be a regulator of extracellular matrix production. As such, we believe that normalizing levels of
miR-29 could be beneficial in the treatment of several pathological fibrotic conditions.

We have completed a Phase 1 clinical trial for MRG-201 in healthy volunteers with induced cutaneous fibrosis. In the
trial we observed mechanistic proof-of-concept with a statistically significant reduction of fibroplasia when MRG-201
was given. Wound healing appeared to be normal with the administration of MRG-201. We plan to initiate a Phase 2a
clinical trial in cutaneous fibrosis beginning in the first half of 2018. Additionally, we anticipate releasing preclinical
data for ocular fibrosis and lung fibrosis throughout 2018. We retain worldwide rights for MRG-201.

Anticipated Milestones

MRG-106 (blood cancers)
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Phase 1 clinical trial interim safety and efficacy data release in expansion indications (2018)

Initiation of a Phase 2 clinical trial in CTCL (2H 2018)

Presentation of Phase 2 CTCL clinical trial data (2H 2020)
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MRG-201 (pathologic fibrosis)

Initiation of a Phase 2a clinical trial in cutaneous fibrosis (1H 2018)

Preclinical safety and efficacy lung fibrosis data release (2018)

Ocular fibrosis data release from preclinical models (1H 2018)

Presentation of Phase 2a cutaneous fibrosis clinical trial data (2019)
MRG-110 (ischemic disease)

Initiation of two Phase 1 clinical trials (1H 2018)
Overview of Our Clinical Pipeline

S-3
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Our Strategy

We seek to use our expertise and understanding of microRNA biology, oligonucleotide chemistry and product
development to create novel products that have the potential to transform the treatment of patients with serious
diseases. The key components of our strategy are as follows:

Continue to develop MRG-106 for blood cancers.

Continue to develop MRG-201 for pathological fibrosis.

Utilize rare disease development pathways at the FDA and comparable foreign regulatory agencies to
accelerate progression to late stage development and early approval.

Collaborate with other biotechnology and pharmaceutical companies to develop additional product
candidates.

Use our in-house research and translational expertise to further develop our product candidate pipeline.

Selectively build focused commercial capabilities and establish commercial collaborations to maximize the
value of our product candidate pipeline.
Our Approach to Drug Discovery and Development

Our research and development strategy is designed to accelerate timelines and reduce development risk. The goal of
our translational medicine strategy is to progress rapidly to first-in-human trials once we have adequately established
mechanistic proof-of-concept, consisting of pharmacokinetics, pharmacodynamics, safety, and manufacturability of
the product candidate in preclinical studies. Programs that progress into human trials are designed to be accompanied
by a validated set of pharmacodynamic biomarkers that allow us to verify the mechanism of drug action in humans
and to potentially stratify and enrich the study population. Through this approach, we seek to reduce the risk of the
programs by quantifying target engagement and identifying the likely efficacious dose prior to progression to Phase 2
clinical trials.

Background on microRNA

microRNAs are transcribed from the genome and unlike messenger RNA, or mRNA, they do not encode proteins.
microRNAs typically function by preventing the translation of mRNAs into proteins and/or by triggering degradation
of these mRNAs. Studies have shown that microRNA gene regulation is often not a decisive on and off switch but a
subtle function that fine-tunes cellular phenotypes that becomes more pronounced during stress or disease conditions.
microRNAs were first discovered in 1993 and have since been found in nearly every biological system examined
since that time. They are highly conserved across species, which underscores their importance to biological functions
and cellular processes. According to the Sanger Institute, over 1,000 microRNAs have been identified in humans.
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A body of evidence has shown that inappropriate levels of particular microRNAs are directly linked to a range of
serious diseases, many of which are poorly served by existing therapies. microRNAs can affect the balance of protein
expression and serve as command and control nodes that directly coordinate multiple critical systems simultaneously.
This effect on systems biology is a naturally occurring homeostatic process that becomes disrupted in certain disease
states. As a result, developing microRNA therapeutics is fundamentally different from the single-protein, single-target
approach that is the foundation of traditional small and large molecule drugs.

S-4
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Preliminary Financial Data

We are currently finalizing our financial results for the fiscal year ended December 31, 2017. While complete
financial information and operating data are not available, based on information currently available, we estimate the
following:

AS OF
DECEMBER 31,
2017
(Unaudited)
Cash and cash equivalents $ 47.4 million

These preliminary estimates have been prepared by, and are the responsibility of, our management. Our independent
registered public accounting firm, KPMG LLP, has not audited or reviewed, and does not express an opinion with
respect to, these estimates. Actual results and financial data as of December 31, 2017 may differ from the above
estimates due to the completion of our closing procedures with respect to the fiscal year ended December 31, 2017,
final adjustments and other developments that may arise between now and the time the financial results for the fiscal
year are finalized. We expect to complete our closing procedures with respect to the fiscal year ended December 31,
2017 after this offering is consummated. Accordingly, our financial statements as of and for the fiscal year ended
December 31, 2017 will not be available until after this offering is completed.

Our Corporate Information

We were founded in New York as a Delaware limited liability company in January 2010 under the name Myeloma
Health LLC. Signal Genetics LLC was formed as a Delaware limited liability company in December 2010. Effective
January 1, 2011, substantially all of the member interests in Myeloma Health LLC were exchanged for member
interests in Signal Genetics LLC and Myeloma Health LLC became a subsidiary of Signal Genetics LLC.
Immediately prior to the pricing of our initial public offering, on June 17, 2014, Signal Genetics LLC converted from
a Delaware limited liability company to a Delaware corporation, or the Corporate Conversion. In connection with the
Corporate Conversion, each unit of Signal Genetics LLC was converted into a share of our common stock, the
members of Signal Genetics LLC became our stockholders and we succeeded to the business of Signal Genetics LLC
and its consolidated subsidiaries. On February 13, 2017, we acquired a privately-held company named Miragen
Therapeutics, Inc., which we refer to as Private Miragen, and immediately following the acquisition, we changed our
name to Miragen Therapeutics, Inc. , which we refer to as the Merger. Our common stock began trading on The
Nasdaq Capital Market under the ticker symbol MGEN on February 14, 2017.

Table of Contents 14



Edgar Filing: MIRAGEN THERAPEUTICS, INC. - Form 424B5

Our principal executive office is located at 6200 Lookout Road, Boulder, CO 80301, and our telephone number is
(303) 531-5952. Our corporate website address is www.miragen.com. The contents of our website are not incorporated
into this prospectus and our reference to the URL for our website is intended to be an inactive textual reference only.

Implications of Being an Emerging Growth Company

We are an emerging growth company, as defined in the JOBS Act. We will remain an emerging growth company until
the earlier of (1) the beginning of the first fiscal year following the fifth anniversary of our initial public offering, or

June 17, 2019, (2) the beginning of the first fiscal year after our annual gross revenue is $1.07 billion or more, (3) the
date on which we have, during the previous three-year period, issued more than $1.07 billion in non-convertible debt
securities and (4) as of the end of any fiscal year in which the market value of our common stock held

by non-affiliates exceeded $700 million as of the end of the second quarter of that fiscal year.

S-5
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For as long as we remain an emerging growth company, we may take advantage of certain exemptions from various
reporting requirements that are applicable to public companies that are not emerging growth companies including, but
not limited to, not being required to comply with the auditor attestation requirements of Section 404 of the
Sarbanes-Oxley Act, reduced disclosure obligations regarding executive compensation and financial statements in our
periodic reports and proxy statements, and exemptions from the requirements of holding a nonbinding advisory vote

to approve executive compensation and shareholder approval of any golden parachute payments not previously
approved. We intend to take advantage of these reporting exemptions until we are no longer an emerging growth
company.

S-6
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Common stock offered by us

Common stock to be outstanding
immediately after this offering

Option to purchase additional shares

Use of proceeds

Market for the common stock

Risk factors

THE OFFERING

7,000,000 shares.

28,886,568 shares (29,936,568 shares if the underwriters option to
purchase additional shares is exercised in full).

We have granted the underwriters the option to purchase up to an
additional 1,050,000 shares of our common stock from us. The
underwriters can exercise this option at any time within 30 days of this
prospectus supplement.

We intend to use the net proceeds for working capital and general
corporate purposes, which include the funding of clinical development of
our product candidates, and general and administrative expenses.

See _Use of Proceeds on page S-44 of this prospectus supplement for
more information.

Our common stock is listed on The Nasdaq Capital Market under the
symbol MGEN .

See _Risk Factors on page S-8 of this prospectus supplement for a
discussion of certain factors to consider carefully before deciding to
purchase any shares of our common stock.

The discussion above is based on 21,886,568 shares of our common stock issued and outstanding as of September 30,
2017, and excludes the following, in each case, as of such date:

2,969,220 shares of our common stock issuable upon the exercise of our options outstanding, with a
weighted-average exercise price of $4.62 per share;

255 shares of our restricted common stock outstanding;

25,252 shares of our common stock issuable upon the exercise of our warrants outstanding, with a
weighted-average exercise price of $47.21 per share;
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4,182,404 shares of our common stock reserved for future issuance under our 2016 Equity Incentive Plan and
any shares of our common stock that become available pursuant to provisions in such plan that automatically
increase the share reserve on January 1 of each calendar year;

196,969 shares of our common stock reserved for future issuance under our 2016 Employee Stock Purchase
Plan; and

542,881 shares of our common stock sold pursuant to our sales agreement with Cowen and Company, LLC
subsequent to September 30, 2017.
Except as otherwise indicated, all information in this prospectus supplement assumes:

no exercise by the underwriters of the option to purchase up to an additional 1,050,000 shares of our common
stock;

no exercise of our outstanding options to purchase our common stock;

no vesting of our outstanding restricted common stock; and

no exercise of our outstanding warrants to purchase our common stock.

S-7
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RISK FACTORS

Investing in our securities involves a high degree of risk. Before deciding whether to invest in our securities, you
should consider carefully the risks and uncertainties described under the heading Risk Factors included or
incorporated by reference in this prospectus supplement and the accompanying prospectus and discussed under the
heading Risk Factors contained in our most recent Annual Report on Form 10-K, as may be updated by subsequent
annual, quarterly and other reports that are incorporated by reference into this prospectus supplement in their
entirety. The risks described in these documents are not the only ones we face, but those that we consider to be
material. There may be other unknown or unpredictable economic, business, competitive, regulatory or other factors
that could have material adverse effects on our future results. Past financial performance may not be a reliable
indicator of future performance, and historical trends should not be used to anticipate results or trends in future
periods. If any of these risks actually occurs, our business, financial condition, results of operations or cash flow
could be adversely affected, which could cause the trading price of our common stock to decline, resulting in a loss of
all or part of your investment. Please also read carefully the discussion below under the heading Special Note
Regarding Forward-Looking Statements.

Risks Related to Our Financial Condition and Capital Requirements

We have incurred losses since our inception, have a limited operating history on which to assess our business, and
anticipate that we will continue to incur significant losses for the foreseeable future.

We are a clinical development-stage biopharmaceutical company with a limited operating history. We have incurred
net losses in each year since inception of Private Miragen in 2006.

During the three months ended September 30, 2017 and 2016, net loss was $5.8 million and $4.2 million, respectively.
During the nine months ended September 30, 2017 and 2016, net loss was $20.1 million and $11.3 million,
respectively. As of September 30, 2017, we had an accumulated deficit of $87.2 million.

As of September 30, 2017, we had cash and cash equivalents of $42.8 million. In September 2016, we received
$16.1 million in financing through a follow-on sale of Private Miragen s Series C preferred stock. Additionally, in
February 2017, we received $40.7 million in financing through Private Miragen s issuance and sale of its common
stock immediately prior to our merger with Private Miragen, or the Merger. As of September 30, 2017, we had sold,
pursuant to the terms of a Common Stock Sales Agreement, or the ATM Agreement, with Cowen and Company,
LLC, or Cowen, 297,653 shares of our common stock, at a weighted average price of $9.11 per share, for aggregate
gross proceeds of approximately $2.7 million. Net proceeds as of September 30, 2017 were

approximately $2.5 million, including initial expenses for executing the at the market offering and commissions to
Cowen as sales agent. Without giving effect to the net proceeds from this offering, we believe that we have sufficient
capital to fund our operations in the normal course of business and to meet our liquidity needs through the end of
2018.

We will continue to require substantial additional capital to continue our clinical development and potential
commercialization activities. Accordingly, we will need to raise substantial additional capital to continue to fund our
operations. The amount and timing of our future funding requirements will depend on many factors, including the
pace and results of our clinical development efforts. Failure to raise capital as and when needed, on favorable terms or
at all, would have a negative impact on our financial condition and our ability to develop our product candidates.

We have devoted substantially all of our financial resources to identify, acquire, and develop our product candidates,
including conducting clinical trials and providing general and administrative support for our operations. To date, we
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have financed our operations primarily through the sale of equity securities and convertible promissory notes. The
amount of our future net losses will depend, in part, on the rate of our future expenditures and our ability to obtain
funding through equity or debt financings, strategic collaborations, or grants. Biopharmaceutical product development
is a highly speculative undertaking and involves a substantial degree of risk. We expect our losses to increase as we
complete Phase 1 development and advance into Phase 2 development of our lead product candidates. We have not
yet commenced pivotal clinical trials for any product candidate and it may be several years,

S-8
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if ever, before we complete pivotal clinical trials or have a product candidate approved for commercialization. We
expect to invest significant funds into the research and development of our current product candidates to determine the
potential to advance these product candidates to regulatory approval.

If we obtain regulatory approval to market a product candidate, our future revenue will depend upon the size of any
markets in which our product candidates may receive approval, and our ability to achieve sufficient market
acceptance, pricing, reimbursement from third-party payors, and adequate market share for our product candidates in
those markets. Even if we obtain adequate market share for our product candidates, because the potential markets in
which our product candidates compete are highly competitive, we cannot ensure any such market share or acceptance
of our products will continue.

We expect to continue to incur significant expenses and increasing operating losses for the foreseeable future and our
expenses will increase substantially if and as we:

continue the clinical development of our product candidates;

continue efforts to discover new product candidates;

undertake the manufacturing of our product candidates or increase volumes manufactured by third parties;

advance our programs into larger, more expensive clinical trials;

initiate additional preclinical, clinical, or other trials or studies for our product candidates;

seek regulatory and marketing approvals and reimbursement for our product candidates;

establish a sales, marketing, and distribution infrastructure to commercialize any products for which we may
obtain marketing approval and market ourselves;

seek to identify, assess, acquire, and/or develop other product candidates;

make milestone, royalty, or other payments under third-party license agreements;

seek to maintain, protect, and expand our intellectual property portfolio;

seek to attract and retain skilled personnel; and
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experience any delays or encounter issues with the development and potential for regulatory

approval of our clinical candidates such as safety issues, manufacturing delays, clinical trial

accrual delays, longer follow-up for planned studies, additional major studies, or supportive

studies necessary to support marketing approval.
Further, the net losses we incur may fluctuate significantly from quarter to quarter and year to year, such that a
period-to-period comparison of our results of operations may not be a good indication of our future performance.

We have never generated any revenue from product sales and may never be profitable.

We have no products approved for commercialization and have never generated any revenue from product sales. Our
ability to generate revenue and achieve profitability depends on our ability, alone or with strategic collaborators, to
successfully complete the development of, and obtain the regulatory and marketing approvals necessary to
commercialize one or more of our product candidates. We do not anticipate generating revenue from product sales for
the foreseeable future. Our ability to generate future revenue from product sales depends heavily on our success in
many areas, including but not limited to:

completing research and development of our product candidates;

manufacturing product candidates and establishing and maintaining supply and manufacturing relationships
with third parties that are commercially feasible, meet regulatory requirements and our supply needs in
sufficient quantities to meet market demand for our product candidates, if approved; marketing, launching,
and commercializing product candidates for which we obtain regulatory and marketing approval, either
directly or with a collaborator or distributor;

gaining market acceptance of our product candidates as treatment options;

addressing any competing products;

protecting and enforcing our intellectual property rights, including patents, trade secrets, and know-how;

negotiating favorable terms in any collaboration, licensing, or other arrangements into which we may enter;

obtaining reimbursement or pricing for our product candidates that supports profitability; and

attracting, hiring, and retaining qualified personnel.

S-9
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Even if one or more of the product candidates that we develop is approved for commercial sale, we anticipate
incurring significant costs associated with commercializing any approved product candidate. Portions of our current
pipeline of product candidates have been in-licensed from third parties, which make the commercial sale of such
in-licensed products potentially subject to additional royalty and milestone payments to such third parties. We will
also have to develop or acquire manufacturing capabilities or continue to contract with contract manufacturers in order
to continue development and potential commercialization of our product candidates. For instance, our current costs of
manufacturing our drug product are not commercially feasible and we will need to develop or procure our drug
product in a commercially feasible manner in order to successfully commercialize any future approved product, if any.
Additionally, if we are not able to generate revenue from the sale of any approved products, we may never become
profitable.

Raising additional capital in the future may cause dilution to our stockholders, restrict our operations, or require
us to relinquish rights.

To the extent that we raise additional capital in the future through the sale of equity, including pursuant to any sales
under the ATM Agreement, convertible debt or other securities convertible into equity, the ownership interest of our
stockholders will be diluted, and the terms of these new securities may include liquidation or other preferences that
adversely affect rights of our stockholders. For instance, as of September 30, 2017, we have sold, pursuant to the
terms of the ATM Agreement, 297,653 shares of our common stock, at a weighted average price of $9.11 per share,
for aggregate gross proceeds of approximately $2.7 million. We anticipate that we will continue to make sales of our
common stock under the ATM Agreement from time to time into the foreseeable future, and we may sell shares of our
common stock of up to $50.0 million in aggregate value under the ATM Agreement. Sales under the ATM Agreement
dilute the ownership interest of our stockholders and may cause the price per share of our common stock to decrease.
Debt financing, if available, would likely involve agreements that include covenants limiting or restricting our ability
to take specific actions, such as incurring additional debt, making capital expenditures, making additional product
acquisitions, or declaring dividends. For instance, our loan and security agreement with Silicon Valley Bank limits our
ability to enter into an asset sale, enter into any change of control, incur additional indebtedness, pay any dividends, or
enter into specified transactions with our affiliates. If we raise additional funds through strategic collaborations or
licensing arrangements with third parties, we may have to relinquish valuable rights to our product candidates or
future revenue streams or grant licenses on terms that are not favorable to us. We cannot be assured that we will be
able to obtain additional funding if and when necessary to fund our entire portfolio of product candidates to meet our
projected plans. If we are unable to obtain funding on a timely basis, we may be required to delay or discontinue one
or more of our development programs or the commercialization of any product candidates or be unable to expand our
operations or otherwise capitalize on potential business opportunities, which could materially harm our business,
financial condition, and results of operations.

We have also historically received funds from state and federal government grants for research and development. The
grants have been, and any future government grants and contracts we may receive may be, subject to the risks and
contingencies set forth below under the risk factor titled Reliance on government funding for our programs may add
uncertainty to our research and commercialization efforts with respect to those programs that are tied to such funding
and may impose requirements that limit our ability to take specified actions, increase the costs of commercialization
and production of product candidates developed under those programs and subject us to potential financial penalties,
which could materially and adversely affect our business, financial condition, and results of operations. Although we
might apply for government contracts and grants in the future, we cannot be certain that we will be successful in
obtaining additional grants for any product candidates or programs.
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Risks Related to the Development of Our Product Candidates

Clinical trials are costly, time consuming, and inherently risky, and we may fail to demonstrate safety and efficacy
to the satisfaction of applicable regulatory authorities.

Clinical development is expensive, time consuming, and involves significant risk. We cannot guarantee that any
clinical trials will be conducted as planned or completed on schedule, if at all. A failure of one or more clinical trials
can occur at any stage of development. Events that may prevent successful or timely completion of clinical
development include but are not limited to:

inability to generate satisfactory preclinical, toxicology, or other in vivo or in vitro data or diagnostics to
support the initiation or continuation of clinical trials;

delays in reaching agreement on acceptable terms with contract research organizations, or CROs,
and clinical trial sites, the terms of which can be subject to extensive negotiation and may vary
significantly among different CROs and clinical trial sites;

delays in obtaining required institutional review board approval at each clinical trial site;

failure to permit the conduct of a clinical trial by regulatory authorities, after review of an investigational new
drug or equivalent foreign application or amendment;

delays in recruiting qualified patients in our clinical trials;

failure by clinical sites or CROs or other third parties to adhere to clinical trial requirements;

failure by our clinical sites, CROs or other third parties to perform in accordance with the good clinical
practices requirements of the FDA or applicable foreign regulatory guidelines;

patients dropping out of our clinical trials;

adverse events or tolerability or animal toxicology issues significant enough for the FDA or other regulatory
agencies to put any or all clinical trials on hold;

occurrence of adverse events associated with our product candidates;
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changes in regulatory requirements and guidance that require amending or submitting new clinical protocols;

the cost of clinical trials of our product candidates;

negative or inconclusive results from our clinical trials, which may result in our deciding, or regulators
requiring us, to conduct additional clinical trials or abandon development programs in other ongoing or
planned indications for a product candidate; and

delays in reaching agreement on acceptable terms with third-party manufacturers and the time for

manufacture of sufficient quantities of our product candidates for use in clinical trials.
Any inability to successfully complete clinical development and obtain regulatory approval for our product candidates
could result in additional costs to us or impair our ability to generate revenue. In addition, if we make manufacturing
or formulation changes to our product candidates, we may need to conduct additional preclinical trials and the results
obtained from such new formulation may not be consistent with previous results obtained. Clinical trial delays could
also shorten any periods during which our products have patent protection and may allow competitors to develop and
bring products to market before we do, which could impair our ability to successfully commercialize our product
candidates and may harm our business and results of operations.

The approach we are taking to discover and develop novel therapeutics that target microRNAs is unproven and
may never lead to marketable products.

The scientific discoveries that form the basis for our efforts to discover and develop our product candidates are
relatively recent. To date, neither we nor any other company has received regulatory approval to market therapeutics
utilizing microRNA-targeted molecules. The scientific evidence to support the feasibility of developing drugs based
on these discoveries is both preliminary and limited. Successful development of microRNA-targeted therapeutic
products by us will require solving a number of issues, including providing suitable methods of stabilizing the
therapeutic product and delivering it into target cells in the human body. In addition, any product candidates that we
develop may not demonstrate in patients the chemical and pharmacological properties ascribed to them in laboratory
and preclinical trials, and they may interact with human biological systems in unforeseen, ineffective, or even harmful
ways. For instance, our clinical and preclinical data to date has not been fully validated and we have
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no way of knowing if, after validation, our clinical trial data will be complete and consistent. If we do not successfully
develop and commercialize product candidates based upon this technological approach, we may not become profitable
and the value of our capital stock may decline.

Further, our focus on microRNA technology for developing product candidates as opposed to multiple, more proven
technologies for drug development, increases the risk associated with our business. If we are not successful in
developing an approved product using microRNA technology, we may not be able to identify and successfully
implement an alternative product development strategy. In addition, work by other companies pursuing similar
technologies may encounter setbacks and difficulties that regulators and investors may attribute to our product
candidates, whether appropriately or not.

Our microRNA-targeted therapeutic product candidates are based on a relatively novel technology, which makes it
unusually difficult to predict the time and cost of development and the time and cost, or likelihood, of subsequently
obtaining regulatory approval. To date, no microRNA-targeted therapeutics have been approved for marketing in
the United States.

We have concentrated our research and development efforts to date on a limited number of product candidates based
on our microRNA-targeted therapeutic platform and identifying our initial targeted disease indications. Our future
success depends on our successful development of viable product candidates. Only two of our product candidates,
MRG-106 and MRG-201, are in clinical development, and the remainder of our product candidates are in preclinical
development. There can be no assurance that we will not experience problems or delays in developing our product
candidates and that such problems or delays will not cause unanticipated costs, or that any such development
problems can be solved.

Additionally, the FDA, the European Medicines Agency, and other regulatory authorities, have relatively limited
experience with microRNA-targeted therapeutics. No regulatory authority has granted approval to any person or
entity, including us, to market or commercialize microRNA-targeted therapeutics, which may increase the complexity,
uncertainty, and length of the regulatory approval process for our product candidates. If our product candidates fail to
prove to be safe, effective, or commercially viable, our product candidate pipeline would have little, if any, value,
which would have a material adverse effect on our business, financial condition, or results of operations.

The clinical trial and manufacturing requirements of the FDA, the European Medicines Agency, and other regulatory
authorities, and the criteria these regulators use to determine the safety and efficacy of a product candidate, vary
substantially according to the type, complexity, novelty, intended use, and market of the product candidate. The
regulatory approval process for novel product candidates such as microRNA-targeted therapeutics can be more
expensive and take longer than for other, better known or more extensively studied product candidates. It is difficult to
determine how long it will take or how much it will cost to obtain regulatory approvals for our product candidates in
either the United States or the European Union or from other agencies, or how long it will take to commercialize our
product candidates, even if approved for marketing. Approvals by one regulatory agency may not be indicative of the
approval requirements of other regulatory bodies. Delay or failure to obtain, or unexpected costs in obtaining, the
regulatory approval necessary to bring a potential product candidate to market could decrease our ability to generate
sufficient product revenue, and our business, financial condition, results of operations, and prospects may be harmed.

We may not be able to develop or identify a technology that can effectively deliver MRG-106, MRG-201, or any
other of our microRNA-targeted product candidates to the intended diseased cells or tissues, and any failure in
such delivery technology could adversely affect and delay the development of MRG-106, MRG-201, and our other
product candidates.
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In connection with our Phase 1 clinical trials of MRG-106 and MRG-201, we have used intravenous, intralesional,
subcutaneous, and intradermal injections as the route of administration. We cannot be certain that these routes of
administration will be capable of delivering adequate levels of MRG-106, MRG-201, or our other product candidates
to produce a therapeutic response for all indications. While we are continuing to evaluate the use of subcutaneous,
intravenous, and intradermal injections in different indications, and additional delivery technologies and routes of
administration that might enable us to target specific cells with our product candidates, we cannot be certain whether
we will be successful in developing effective delivery mechanisms. Our failure to effectively deliver any of our
product candidates to the intended diseased cells or tissues could adversely affect and delay the development of our
product candidates.
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Our product candidates may cause undesirable side effects or have other properties that could delay or prevent
their regulatory approval, limit the commercial viability of an approved label, or result in significant negative
consequences following marketing approval, if any.

Undesirable side effects caused by our product candidates could cause us or regulatory authorities to interrupt, delay,
or terminate clinical trials. They additionally may result in a delay of regulatory approval by the FDA or comparable
foreign authorities, or, even in the instance that an affected product candidate is approved, may result in a restrictive

drug label.

Our MRG-106 and MRG-201 product candidates have been studied in only a limited number of patients with a
confirmed diagnosis of MF and healthy volunteers, respectively, and the most common adverse events of any grade
were injection site reactions, including pain, itchiness, redness, and swelling when compounds were delivered
intradermally or subcutaneiously. We have not yet begun any clinical trials of MRG-110 in humans. We may
experience a higher rate or severity of adverse events and comparable or higher rates of discontinuation of trial
participants in our future clinical trials. There is no guarantee that additional or more severe side effects will not be
identified during ongoing or future clinical trials of our product candidates for current and other indications.
Undesirable side effects and negative results for other indications may negatively impact the development and
potential for approval of our product candidates for their proposed indications.

Additionally, even if one or more of our product candidates receives marketing approval, and we or others later
identify undesirable side effects caused by such products, potentially significant negative consequences could result,
including but not limited to:

regulatory authorities may withdraw approvals of such products;

regulatory authorities may require additional warnings on the drug label;

we may be required to create a Risk Evaluation and Mitigation Strategy, which could include a medication
guide outlining the risks of such side effects for distribution to patients, a communication plan for healthcare
providers, and/or other elements to assure safe use;

we could be sued and held liable for harm caused to patients; and

our reputation may suffer.
Any of these events could prevent us from achieving or maintaining market acceptance of a product candidate, even if
approved, and could significantly harm our business, results of operations, and prospects.

Our product development program may not uncover all possible adverse events that patients who take MRG-106,
MRG-201, or our other product candidates may experience. The number of subjects exposed to MRG-106,
MRG-201, or our other product candidates and the average exposure time in the clinical development program
may be inadequate to detect rare adverse events that may only be detected once the product is administered to more
patients and for greater periods of time.
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Clinical trials by their nature utilize a sample of the potential patient population. However, with a limited number of
subjects and limited duration of exposure, we cannot be fully assured that rare and severe side effects of MRG-106,
MRG-201, or our other product candidates will be uncovered. Such rare and severe side effects may only be
uncovered with a significantly larger number of patients exposed to the drug. If such safety problems occur or are
identified after MRG-106, MRG-201, or another product candidate reaches the market, the FDA may require that we
amend the labeling of the product or recall the product or may even withdraw approval for the product.

Our microRNA-targeted therapeutic approach is novel. Negative public opinion and increased regulatory scrutiny
of microRNA or other nucleic acid-based therapies may damage public perception of the safety of our product
candidates and adversely affect our ability to conduct our business or obtain regulatory approvals for our product
candidates.

MicroRNA therapy remains a novel technology, with no microRNA-targeted therapeutic product approved to date in
the United States. Public perception may be influenced by claims that microRNA therapy is unsafe, and microRNA
therapy may not gain the acceptance of the public or the medical community. In particular, our success will depend
upon physicians who specialize in the treatment of the diseases targeted by our product candidates, prescribing
treatments that involve the use of our product candidates in lieu of, or in addition to, existing treatments with which
they are familiar and for which greater clinical data may be available. More restrictive government regulations or

S-13

Table of Contents 30



Edgar Filing: MIRAGEN THERAPEUTICS, INC. - Form 424B5

Table of Conten

negative public opinion regarding microRNA or other nucleic acid-based therapeutics could have an adverse effect on
our business, financial condition, or results of operations and may delay or impair the development and
commercialization of our product candidates or demand for any products we may develop. Serious adverse events in
microRNA clinical trials for our competitors products, even if not ultimately attributable to the relevant product
candidates, and the resulting publicity, could result in increased government regulation, unfavorable public perception,
potential regulatory delays in the testing or approval of our product candidates, stricter labeling requirements for those
product candidates that are approved, and a decrease in demand for any such product candidates. For instance, in June
2016, the FDA placed a regulatory hold on the clinical trial of a microRNA- or nucleic acid-focused
biopharmaceutical company with a microRNA-targeted product candidate for the treatment of hepatitis C virus due to
serious adverse events in that trial. Another microRNA-focused biopharmaceutical company also voluntarily halted an
ongoing Phase 1 clinical trial for a microRNA-targeted therapy for multiple cancers in September 2016 due to
multiple immune-related severe adverse events. We cannot predict what effect, if any, these clinical holds will have on
the government and public perception of our product candidates.

We are heavily dependent on the success of our product candidates, which are in the early stages of clinical
development. Some of our product candidates have produced results only in preclinical settings, or for other
indications than those for which we contemplate conducting development and seeking FDA approval, and we
cannot give any assurance that we will generate data for any of our product candidates sufficiently supportive to
receive regulatory approval in our planned indications, which will be required before they can be commercialized.

We have invested substantially all of our effort and financial resources to identify, acquire, and develop our portfolio
of product candidates. Our future success is dependent on our ability to successfully further develop, obtain regulatory
approval for, and commercialize one or more product candidates. We currently generate no revenue from sales of any
products, and we may never be able to develop or commercialize a product candidate.

We currently have two product candidates in Phase 1 clinical trials. Of these product candidates, MRG-106 has been
predominantly administered in patients with MF. This is only one of the multiple indications for which we plan to
develop this product candidate. Additionally, our clinical and preclinical data to date is not validated, and we have no
way of knowing if after validation our clinical trial data will be complete and consistent. There can be no assurance
that the data that we develop for our product candidates in our planned indications will be sufficiently supportive to
obtain regulatory approval.

Based on the outcome of an FDA meeting on January 24, 2018, we anticipate that we will start a Phase 2 clinical trial
of MRG-106 in patients with CTCL in the near future. After these discussions with the FDA, we believe that a
successful outcome for the primary endpoint of this Phase 2 clinical trial could allow us to apply for accelerated
approval. We cannot guarantee that the outcome of this Phase 2 clinical trial will be sufficient to support, or if the
FDA will allow us to apply for, accelerated approval of MRG-106. If our data is not supportive of, or the FDA will
not allow us to apply for, accelerated approval of MRG-106, we cannot predict when, if ever, we will be able to seek
approval of MRG-106.

In addition, none of our product candidates have advanced into a pivotal clinical trial for our proposed indications, and
it may be years before any such clinical trial is initiated and completed, if at all. We are not permitted to market or
promote any of our product candidates before we receive regulatory approval from the FDA or comparable foreign
regulatory authorities, and we may never receive such regulatory approval for any of our product candidates. We
cannot be certain that any of our product candidates will be successful in clinical trials or receive regulatory approval.
Further, our product candidates may not receive regulatory approval even if they are successful in clinical trials. If we
do not receive regulatory approvals for our product candidates, we may not be able to continue our operations.
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Product development involves a lengthy and expensive process with an uncertain outcome, and results of earlier
preclinical and clinical trials may not be predictive of future clinical trial results.

Clinical testing is expensive and generally takes many years to complete, and the outcome is inherently uncertain.
Failure can occur at any time during the clinical trial process. Additionally, microRNAs are a new class of drug target
and as such may have some potentially unknown risks from both an efficacy and safety perspective. The results of
preclinical trials and early clinical trials of our product candidates may not be predictive of the results of larger,
later-stage controlled clinical trials. Product candidates that have shown promising results in early-stage clinical trials
may still suffer significant setbacks in subsequent clinical trials. Our clinical trials to date have been
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conducted on a small number of patients or healthy volunteers in limited numbers of clinical sites for a limited number
of indications. We will have to conduct larger, well-controlled trials in our proposed indications to verify the results
obtained to date and to support any regulatory submissions for further clinical development. A number of companies
in the biopharmaceutical industry have suffered significant setbacks in advanced clinical trials due to lack of efficacy
or adverse safety profiles despite promising results in earlier, smaller clinical trials. For instance, in June 2016, the
FDA placed a regulatory hold on the clinical trial of a microRNA-focused biopharmaceutical company with a
microRNA product candidate for the treatment of hepatitis C virus due to serious adverse events in that trial. Another
microRNA-focused biopharmaceutical company also voluntarily halted an ongoing Phase 1 clinical trial for a
microRNA therapy for multiple cancers in September 2016 due to multiple immune-related severe adverse events.
Moreover, clinical data are often susceptible to varying interpretations and analyses. We do not know whether any
Phase 2, Phase 3, or other clinical trials we may conduct will demonstrate consistent or adequate efficacy and safety
with respect to the proposed indication for use sufficient to receive regulatory approval or market our drug candidates.

We may use our financial and human resources to pursue a particular research program or product candidate and
fail to capitalize on programs or product candidates that may be more profitable or for which there is a greater
likelihood of success.

Because we have limited financial and human resources, we may forego or delay pursuit of opportunities with some
programs or product candidates or for other indications that later prove to have greater commercial potential. Our
resource allocation decisions may cause us to fail to capitalize on viable commercial products or more profitable
market opportunities. Our spending on current and future research and development programs and future product
candidates for specific indications may not yield any commercially viable products. We may also enter into additional
strategic collaboration agreements to develop and commercialize some of our programs and potential product
candidates in indications with potentially large commercial markets. If we do not accurately evaluate the commercial
potential or target market for a particular product candidate, we may relinquish valuable rights to that product
candidate through strategic collaborations, licensing, or other royalty arrangements in cases in which it would have
been more advantageous for us to retain sole development and commercialization rights to such product candidate, or
we may allocate internal resources to a product candidate in a therapeutic area in which it would have been more
advantageous to enter into a partnering arrangement.

We may find it difficult to enroll patients in our clinical trials given the limited number of patients who have the
diseases for which our product candidates are being studied. Difficulty in enrolling patients could delay or prevent
clinical trials of our product candidates.

Identifying and qualifying patients to participate in clinical trials of our product candidates is essential to our success.
The timing of our clinical trials depends in part on the rate at which we can recruit patients to participate in clinical
trials of our product candidates, and we may experience delays in our clinical trials if we encounter difficulties in
enrollment.

The eligibility criteria of our planned clinical trials may further limit the available eligible trial participants as we
expect to require that patients have specific characteristics that we can measure or meet the criteria to assure their
conditions are appropriate for inclusion in our clinical trials. For instance, our Phase 1 clinical trial of MRG-106
includes patients with MF. The estimated prevalence of MF is 16,000 to 20,000 cases in the United States and only a
subset of this group satisfies the enrollment criteria for our MRG-106 clinical trial. We may not be able to identify,
recruit, and enroll a sufficient number of patients to complete our clinical trials in a timely manner because of the
perceived risks and benefits of the product candidate under study, the availability and efficacy of competing therapies
and clinical trials, and the willingness of physicians to participate in our planned clinical trials. If patients are
unwilling to participate in our clinical trials for any reason, the timeline for conducting trials and obtaining regulatory
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approval of our product candidates may be delayed.

If we experience delays in the completion of, or termination of, any clinical trials of our product candidates, the
commercial prospects of our product candidates could be harmed, and our ability to generate product revenue from
any of these product candidates could be delayed or prevented. In addition, any delays in completing our clinical trials
would likely increase our overall costs, impair product candidate development, and jeopardize our ability to obtain
regulatory approval relative to our current plans. Any of these occurrences may harm our business, financial
condition, and prospects significantly.
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We may face potential product liability, and, if successful claims are brought against us, we may incur substantial
liability and costs. If the use or misuse of our approved products, if any, or product candidates harms patients, or is
perceived to harm patients even when such harm is unrelated to our approved products, if any, or product
candidates, our regulatory approvals, if any, could be revoked or otherwise negatively impacted, and we could be
subject to costly and damaging product liability claims. If we are unable to obtain adequate insurance or are
required to pay for liabilities resulting from a claim excluded from, or beyond the limits of, our insurance coverage,
a material liability claim could adversely affect our financial condition.

The use or misuse of our product candidates in clinical trials and the sale of any products for which we may obtain
marketing approval exposes us to the risk of potential product liability claims. Product liability claims might be
brought against us by consumers, healthcare providers, pharmaceutical companies, or others selling or otherwise
coming into contact with our product candidates and approved products, if any. There is a risk that our product
candidates may induce adverse events. If we cannot successfully defend against product liability claims, we could
incur substantial liability and costs. Some of our microRNA-targeted therapeutics have shown adverse events in
clinical trials, including injection site reactions and pain at the injection site, erythema, nausea, diarrhea, decreased
white blood cell and platelet counts, neutropenia, elevated aspartate aminotransferase, alanine aminotransferase, uric
acid, and creatine kinase levels, prolonged partial thromboplastin time, blurred vision, itchiness, fatigue, headache,
and microscopic hematuria, among others. In almost all cases, these events were mild to moderate and self-limited.
There is a risk that our future product candidates may induce similar or more severe adverse events. Patients with the
diseases targeted by our product candidates may already be in severe and advanced stages of disease and have both
known and unknown significant preexisting and potentially life-threatening health risks. During the course of
treatment, patients may suffer adverse events, including death, for reasons that may be related to our product
candidates. Such events could subject us to costly litigation, require us to pay substantial amounts of money to injured
patients, delay, negatively impact, or end our opportunity to receive or maintain regulatory approval to market our
products, or require us to suspend or abandon our commercialization efforts. Even in a circumstance in which an
adverse event is unrelated to our product candidates, the investigation into the circumstance may be time-consuming
or inconclusive. These investigations may delay our regulatory approval process or impact and limit the type of
regulatory approvals our product candidates receive or maintain.

As aresult of these factors, a product liability claim, even if successfully defended, could have a material adverse
effect on our business, financial condition, or results of operations.

Although we have product liability insurance, which covers our clinical trials in the United States, for up to

$5.0 million per occurrence, up to an aggregate limit of $5.0 million, our insurance may be insufficient to reimburse
us for any expenses or losses we may suffer. We will also likely be required to increase our product liability insurance
coverage for the advanced clinical trials that we plan to initiate. If we obtain marketing approval for any of our
product candidates, we will need to expand our insurance coverage to include the sale of commercial products. There
is no way to know if we will be able to continue to obtain product liability coverage and obtain expanded coverage, if
we require it, in sufficient amounts to protect us against losses due to liability, on acceptable terms, or at all. We may
not have sufficient resources to pay for any liabilities resulting from a claim excluded from, or beyond the limits of,
our insurance coverage. Where we have provided indemnities in favor of third parties under our agreements with
them, there is also a risk that these third parties could incur liability and bring a claim under such indemnities. An
individual may bring a product liability claim against us alleging that one of our product candidates causes, or is
claimed to have caused, an injury or is found to be unsuitable for consumer use. Any such product liability claims may
include allegations of defects in manufacturing, defects in design, failure to warn of dangers inherent in the product,
negligence, strict liability, and a breach of warranties. Claims could also be asserted under state consumer protection
acts. Any product liability claim brought against us, with or without merit, could result in:
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withdrawal of clinical trial volunteers, investigators, patients or trial sites, or limitations on approved
indications;

the inability to commercialize, or if commercialized, decreased demand for, our product candidates;

if commercialized, product recalls, labeling, marketing or promotional restrictions, or the need for product
modification;

initiation of investigations by regulators;

loss of revenues;
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substantial costs of litigation, including monetary awards to patients or other claimants;

liabilities that substantially exceed our product liability insurance, which we would then be required to pay
ourselves;

an increase in our product liability insurance rates or the inability to maintain insurance coverage in the future
on acceptable terms, if at all;

the diversion of management s attention from our business; and

damage to our reputation and the reputation of our products and our technology.
Product liability claims may subject us to the foregoing and other risks, which could have a material adverse effect on
our business, financial condition, or results of operations.

Risks Related to Regulatory Approval of Our Product Candidates and Other Legal Compliance Matters

A potential breakthrough therapy designation by the FDA for our product candidates may not lead to a faster
development or regulatory review or approval process, and it does not increase the likelihood that our product
candidates will receive marketing approval.

We may seek a breakthrough therapy designation from the FDA for some of our product candidates. A breakthrough
therapy is defined as a drug or biological product that is intended, alone or in combination with one or more other
drugs, to treat a serious or life-threatening disease or condition, and preliminary clinical evidence indicates that the
drug or biological product may demonstrate substantial improvement over existing therapies on one or more clinically
significant endpoints, such as substantial treatment effects observed early in clinical development. For drugs or
biological products that have been designated as breakthrough therapies, interaction and communication between the
FDA and the sponsor of the trial can help to identify the most efficient path for clinical development while minimizing
the number of patients placed in ineffective control regimens. Drugs designated as breakthrough therapies by the FDA
could also be eligible for accelerated approval.

Designation as a breakthrough therapy is within the discretion of the FDA. Accordingly, even if we believe one of our
product candidates meets the criteria for designation as a breakthrough therapy, the FDA may disagree and instead
determine not to make such designation. In any event, the receipt of a breakthrough therapy designation for a product
candidate may not result in a faster development process, review, or approval compared to drugs considered for
approval under conventional FDA procedures and does not assure ultimate approval by the FDA. In addition, even if
one or more of our product candidates qualify and are designated as breakthrough therapies, the FDA may later decide
that the drugs or biological products no longer meet the conditions for designation and the designation may be
rescinded.

We may seek Fast Track designation for one or more of our product candidates, but we might not receive such

designation, and even if we do, such designation may not actually lead to a faster development or regulatory review
or approval process.

Table of Contents 37



Edgar Filing: MIRAGEN THERAPEUTICS, INC. - Form 424B5

If a product candidate is intended for the treatment of a serious condition and nonclinical or clinical data demonstrate
the potential to address unmet medical need for this condition, a product sponsor may apply for FDA Fast Track
designation. If we seek Fast Track designation for a product candidate, we may not receive it from the FDA. However,
even if we receive Fast Track designation, Fast Track designation does not ensure that we will receive marketing
approval or that approval will be granted within any particular timeframe. We may not experience a faster
development or regulatory review or approval process with Fast Track designation compared to conventional FDA
procedures. In addition, the FDA may withdraw Fast Track designation if it believes that the designation is no longer
supported by data from our clinical development program. Fast Track designation alone does not guarantee
qualification for the FDA s priority review procedures.
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We may attempt to secure approval through the use of accelerated registration pathways. If unable to obtain
approval under an accelerated pathway, we may be required to conduct additional preclinical studies or clinical
trials beyond those that we contemplate, which could increase the expense of obtaining, reduce the likelihood of
obtaining and/or delay the timing of obtaining, necessary marketing approvals. Even if we receive accelerated
approval from the FDA, if our confirmatory trials do not verify clinical benefit, or if we do not comply with
rigorous post-approval requirements, the FDA may seek to withdraw accelerated approval.

We may seek an accelerated approval development pathway for our product candidates, including MRG-106. Under
the accelerated approval provisions of the Federal Food, Drug, and Cosmetic Act and the FDA s implementing
regulations, the FDA may grant accelerated approval to a product designed to treat a serious or life-threatening
condition that provides meaningful therapeutic advantage over available therapies and demonstrates an effect on a
surrogate endpoint or intermediate clinical endpoint that is reasonably likely to predict clinical benefit. The FDA
considers a clinical benefit to be a positive therapeutic effect that is clinically meaningful in the context of a given
disease. If granted, accelerated approval is contingent on the sponsor s agreement to conduct, in a diligent manner,
additional post-approval confirmatory studies to verify and describe the drug s clinical profile or risks and benefits for
accelerated approval. The FDA may require that any such confirmatory study be initiated or substantially underway
prior to the submission of an application for accelerated approval. If such post-approval studies fail to confirm the
drug s clinical profile or risks and benefits, the FDA may withdraw its approval of the drug. If we choose to pursue
accelerated approval, there can be no assurance that the FDA will agree that our proposed primary endpoint is an
appropriate surrogate endpoint. Similarly, there can be no assurance that after subsequent FDA feedback that we will
continue to pursue or apply for accelerated approval or any other form of expedited development, review or approval,
even if we initially decide to do so. Furthermore, if we submit an application for accelerated approval, there can be no
assurance that such application will be accepted or that approval will be granted on a timely basis, or at all. The FDA
also could require us to conduct further studies or trials prior to considering our application or granting approval of
any type. We might not be able to fulfill the FDA s requirements in a timely manner, which would cause delays, or
approval might not be granted because our submission is deemed incomplete by the FDA. A failure to obtain
accelerated approval or any other form of expedited development, review or approval for a product candidate would
result in a longer time period to commercialize such product candidate, could increase the cost of development of such
product candidate and could harm our competitive position in the marketplace.

Even if we receive accelerated approval from the FDA, we will be subject to rigorous post-approval requirements,
including the completion of confirmatory post-approval clinical trial(s) to verify the clinical benefit of the product,
and submission to the FDA of all promotional materials prior to their dissemination. The FDA could seek to withdraw
accelerated approval for multiple reasons, including if we fail to conduct any required post-approval study with due
diligence, such study does not confirm the predicted clinical benefit, other evidence shows that the product is not safe
or effective under the conditions of use, or we disseminate promotional materials that are found by the FDA to be
false and misleading.

A failure to obtain accelerated approval or any other form of expedited development, review or approval for a product
candidate that we may choose to develop would result in a longer time period prior to commercializing such product
candidate, could increase the cost of development of such product candidate and could harm our competitive position
in the marketplace.

Even if we obtain regulatory approval for a product, we will remain subject to ongoing regulatory requirements.
If any of our product candidates are approved, we will be subject to ongoing regulatory requirements with respect to
manufacturing, labeling, packaging, storage, advertising, promotion, sampling, record-keeping, conduct of

post-marketing clinical trials, and submission of safety, efficacy, and other post-approval information, including both
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federal and state requirements in the United States, and requirements of comparable foreign regulatory authorities.

Manufacturers and manufacturers facilities are required to continuously comply with FDA and comparable foreign
regulatory authority requirements, including ensuring that quality control and manufacturing procedures conform to
current Good Manufacturing Practices, or cGMP, regulations and corresponding foreign regulatory manufacturing
requirements. As such, we and our contract manufacturers will be subject to continual review and inspections to assess
compliance with cGMP and adherence to commitments made in any new drug application or marketing authorization
application.
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Any regulatory approvals that we receive for our product candidates may be subject to limitations on the approved
indicated uses for which the product candidate may be marketed or to the conditions of approval, or contain
requirements for potentially costly post-marketing testing, including Phase 4 clinical trials, and surveillance to
monitor the safety and efficacy of the product candidate. We will be required to report adverse reactions and
production problems, if any, to the FDA and comparable foreign regulatory authorities. Any new legislation
addressing drug safety issues could result in delays in product development or commercialization, or increased costs
to assure compliance. If our original marketing approval for a product candidate was obtained through an accelerated
approval pathway, we could be required to conduct a successful post-marketing clinical trial in order to confirm the
clinical benefit for our products. An unsuccessful post-marketing clinical trial or failure to complete such a trial could
result in the withdrawal of marketing approval.

If a regulatory agency discovers previously unknown problems with a product, such as adverse events of unanticipated
severity or frequency, or problems with the facility where the product is manufactured, or disagrees with the
promotion, marketing or labeling of a product, the regulatory agency may impose restrictions on that product or us,
including requiring withdrawal of the product from the market. If we fail to comply with applicable regulatory
requirements, a regulatory agency or enforcement authority may, among other things:

issue warning letters;

impose civil or criminal penalties;

suspend or withdraw regulatory approval;

suspend any of our ongoing clinical trials;

refuse to approve pending applications or supplements to approved applications submitted by us;

impose restrictions on our operations, including closing our contract manufacturers facilities; or

require a product recall.
Any government investigation of alleged violations of law would be expected to require us to expend significant time
and resources in response and could generate adverse publicity. Any failure to comply with ongoing regulatory
requirements may significantly and adversely affect our ability to develop and commercialize our products, and the
value of the company and our operating results would be adversely affected.

In addition, if we were able to obtain accelerated approval of any of our drug candidates, the FDA would require us to
conduct a confirmatory study to verify the predicted clinical benefit and additional safety studies. Other regulatory
authorities outside the U.S., such as the CFDA, may have similar requirements. The results from the confirmatory
study may not support the clinical benefit, which would result in the approval being withdrawn. While operating under
accelerated approval, we will be subject to certain restrictions that we would not be subject to upon receiving regular
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approval.

Healthcare legislative reform measures may have a material adverse effect on our business, financial condition, or
results of operations.

In the United States, there have been and continue to be a number of legislative initiatives to contain healthcare costs.
For example, in March 2010, the Affordable Care Act was passed, which substantially changes the way healthcare is
financed by both governmental and private insurers, and significantly impacts the U.S. pharmaceutical industry. The
Affordable Care Act, among other things, addresses a new methodology by which rebates owed by manufacturers
under the Medicaid Drug Rebate Program are calculated for drugs that are inhaled, infused, instilled, implanted, or
injected, increases the minimum Medicaid rebates owed by manufacturers under the Medicaid Drug Rebate Program
and extends the rebate program to individuals enrolled in Medicaid managed care organizations, establishes annual
fees and taxes on manufacturers of specified branded prescription drugs, and promotes a new Medicare Part D
coverage gap discount program.

Since its enactment, certain aspects of the Affordable Care Act have faced Congressional and Judicial challenges. On
January 20, 2017, President Trump signed an Executive Order directing federal agencies with authorities and
responsibilities under the Affordable Care Act to waive, defer, grant exemptions from, or delay the implementation of
any provision of the Affordable Care Act that would impose a fiscal or regulatory burden on states, individuals,
healthcare providers, health insurers, or manufacturers of pharmaceuticals or medical devices. Congress is currently
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considering, and could consider in the future, legislation to replace the Affordable Care Act or elements thereof. We
cannot predict how the Affordable Care Act, its possible repeal, or any legislation Congress passes to replace the
Affordable Care Act will affect our business.

In addition, other legislative changes have been proposed and adopted in the United States since the Affordable Care
Act was enacted, and we expect that additional state and federal healthcare reform measures will be adopted in the
future, any of which could limit the amounts that federal and state governments will pay for healthcare products and
services, which could result in reduced demand or lower pricing for our product candidates or additional pricing
pressures.

We may be subject, directly or indirectly, to federal and state healthcare fraud and abuse laws, false claims laws,
and health information privacy and security laws. If we are unable to comply, or have not fully complied, with such
laws, we could face substantial penalties.

If we obtain FDA approval for any of our product candidates and begin commercializing those products in the United
States, our operations may be subject to various federal and state fraud and abuse laws, including, without limitation,
the federal Anti-Kickback Statute, the federal False Claims Act, and Physician Payments Sunshine Act, and
regulations. These laws may impact, among other things, our relationships with principal investigators and consultants
and our proposed sales, marketing, and education programs. In addition, we may be subject to patient privacy
regulation by both the federal government and the states in which we conduct our business. The laws that may affect
our ability to operate include:

the federal Anti-Kickback Statute, which prohibits, among other things, persons from knowingly and willfully
soliciting, receiving, offering, or paying remuneration, directly or indirectly, to induce, or in return for, the
purchase or recommendation of an item or service reimbursable under a federal healthcare program, such as
the Medicare and Medicaid programs;

federal civil and criminal false claims laws and civil monetary penalties law, which prohibit, among other
things, individuals or entities from knowingly presenting, or causing to be presented, claims for payment from
Medicare, Medicaid, or other third-party payors that are false or fraudulent;

the Health Insurance Portability and Accountability Act of 1996, or HIPAA, which created new federal
criminal statutes that prohibit, among other things, executing a scheme to defraud any healthcare benefit
program and making false statements relating to healthcare matters;

HIPAA, as amended by the Health Information Technology for Economic and Clinical Health Act, and their
implementing regulations, which imposes specified obligations, including mandatory contractual terms, with
respect to safeguarding the privacy, security, and transmission of individually identifiable health information
without the appropriate authorization, on entities subject to the law, such as healthcare providers, health plans,
and healthcare clearinghouses and their respective business associates that perform services for them that
involve the creation, use, maintenance, or disclosure of individually identifiable health information;
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the federal Physician Payment Sunshine Act under the Affordable Care Act requires manufacturers of drugs,
devices, biologics, and medical supplies to report annually to the U.S. Department of Health and Human
Services information related to payments and other transfers of value to physicians, other healthcare
providers, and teaching hospitals, and ownership and investment interests held by physicians and other
healthcare providers, as well as their immediate family members and applicable group purchasing
organizations; and

state law equivalents of each of the above federal laws, such as anti-kickback and false claims laws that may
apply to items or services reimbursed by any third-party payor, including governmental and private payors, to
comply with the pharmaceutical industry s voluntary compliance guidelines and the relevant compliance
guidance promulgated by the federal government, or otherwise restrict payments that may be made to
healthcare providers and other potential referral sources; state laws that require drug manufacturers to report
information related to payments and other transfers of value to physicians and other healthcare providers or
marketing expenditures, and state laws governing the privacy and security of health information in specified
circumstances, many of which differ from each other in significant ways and may not have the same effect,
thus complicating compliance efforts.
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Because of the breadth of these laws and the narrowness of the statutory exceptions and safe harbors available, it is
possible that some of our business activities could be subject to challenge under one or more of such laws. In addition,
recent healthcare reform legislation has strengthened these laws. For example, the Affordable Care Act, among other
things, amends the intent requirement of the federal Anti-Kickback Statute and criminal healthcare fraud statutes, such
that a person or entity no longer needs to have actual knowledge of the statute or specific intent to violate the law.
Moreover, the Affordable Care Act provides that the government may assert that a claim including items or services
resulting from a violation of the federal Anti-Kickback Statute constitutes a false or fraudulent claim for purposes of
the False Claims Act.

If our operations are found to be in violation of any of the laws described above or any other governmental regulations
that apply to us, we may be subject to penalties, including civil and criminal penalties, disgorgement, damages, fines,
contractual damages, reputational harm, diminished profits and future earnings, exclusion from participation in
government healthcare

become subject to a corporate integrity agreement or similar agreement to resolve allegations of non-compliance with
these laws, and the curtailment or restructuring of our operations, any of which could adversely affect our ability to
operate our business and our results of operations.

Reliance on government funding for our programs may add uncertainty to our research and commercialization
efforts with respect to those programs that are tied to such funding and may impose requirements that limit our
ability to take specified actions, increase the costs of commercialization and production of product candidates
developed under those programs and subject us to potential financial penalties, which could materially and
adversely affect our business, financial condition, and results of operations.

During the course of our development of our product candidates, we have been funded in part through federal and
state grants, including but not limited to the funding we received from Yale University, or Yale, pursuant to a
subcontract agreement with Yale. In addition to the funding we have received to date, we have applied and intend to
continue to apply for federal and state grants to receive additional funding in the future. Contracts and grants funded
by the U.S. government, state governments and their related agencies include provisions that reflect the government s

substantial rights and remedies, many of which are not typically found in commercial contracts, including powers of
the government to:

require repayment of all or a portion of the grant proceeds, in specified cases with interest, in the event we
violate specified covenants pertaining to various matters that include a failure to achieve;

specify milestones or terms relating to use of grant proceeds, or to comply with specified laws;

terminate agreements, in whole or in part, for any reason or no reason;

reduce or modify the government s obligations under such agreements without the consent of the other party

claim rights, including intellectual property rights, in products and data developed under such agreements;
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audit contract related costs and fees, including allocated indirect costs;

suspend the contractor or grantee from receiving new contracts pending resolution of alleged violations of
procurement laws or regulations;

impose U.S. manufacturing requirements for products that embody inventions conceived or first reduced to
practice under such agreements;

impose qualifications for the engagement of manufacturers, suppliers, and other contractors as well as other
criteria for reimbursements;

suspend or debar the contractor or grantee from doing future business with the government;

control and potentially prohibit the export of products;

pursue criminal or civil remedies under the False Claims Act, False Statements Act, and similar remedy
provisions specific to government agreements; and

limit the government s financial liability to amounts appropriated by the U.S. Congress on a fiscal year bas
thereby leaving some uncertainty about the future availability of funding for a program even after we have
been funded for an initial period.

1s,

In addition to those powers set forth above, the government funding we may receive could also impose requirements

to make payments based upon sales of our products, if any, in the future.
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We may not have the right to prohibit the U.S. government from using specified technologies developed by it, and we
may not be able to prohibit third-party companies, including our competitors, from using those technologies in
providing products and services to the U.S. government. The U.S. government generally takes the position that we
have the right to royalty-free use of technologies that are developed under U.S. government contracts. These and other
provisions of government grants may also apply to intellectual property we license now or in the future.

In addition, government contracts and grants normally contain additional requirements that may increase our costs of
doing business, reduce our profits, and expose us to liability for failure to comply with these terms and conditions.
These requirements include, for example:

specialized accounting systems unique to government contracts and grants;

mandatory financial audits and potential liability for price adjustments or recoupment of government funds
after such funds have been spent;

public disclosures of some contract and grant information, which may enable competitors to gain insights into
our research program; and

mandatory socioeconomic compliance requirements, including labor standards, non-discrimination and
affirmative action programs, and environmental compliance requirements.
If we fail to maintain compliance with any such requirements that may apply to us now or in the future, we may be
subject to potential liability and to termination of our contracts.

If we fail to comply with environmental, health and safety laws and regulations, we could become subject to fines
or penalties or incur costs that could have a material adverse effect on our business, financial condition, or results
of operations.

Our research and development activities and our third-party manufacturers and suppliers activities involve the
controlled storage, use, and disposal of hazardous materials, including the components of our product candidates and
other hazardous compounds. We and our manufacturers and suppliers are subject to laws and regulations governing
the use, manufacture, storage, handling, and disposal of these hazardous materials. In some cases, these hazardous
materials and various wastes resulting from their use are stored at our and our manufacturers facilities pending their
use and disposal. We cannot eliminate the risk of contamination, which could cause an interruption of our
commercialization efforts, research and development efforts, and business operations, and cause environmental
damage resulting in costly clean-up and liabilities under applicable laws and regulations governing the use, storage,
handling, and disposal of these materials and specified waste products. Although we believe that the safety procedures
utilized by us and our third-party manufacturers for handling and disposing of these materials generally comply with
the standards prescribed by these laws and regulations, we cannot guarantee that this is the case or eliminate the risk
of accidental contamination or injury from these materials. In such an event, we may be held liable for any resulting
damages and such liability could exceed our resources, and state or federal or other applicable authorities may curtail
our use of specified materials and/or interrupt our business operations. Furthermore, environmental laws and
regulations are complex, change frequently, and have tended to become more stringent. We cannot predict the impact
of such changes and cannot be certain of our future compliance. We do not currently carry biological or hazardous
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waste insurance coverage.

Failure to comply with data protection laws and regulations could lead to government enforcement actions (which
could include civil or criminal penalties), private litigation, and/or adverse publicity and could negatively affect our
operating results and business.

We and our partners may be subject to federal, state, and foreign data protection laws and regulations (i.e., laws and
regulations that address privacy and data security). In the United States, numerous federal and state laws and
regulations, including state data breach notification laws, state health information privacy laws, and federal and state
consumer protection laws (e.g., Section 5 of the FTC Act), that govern the collection, use, disclosure, and protection
of health-related and other personal information could apply to our operations or the operations of our partners. In
addition, we may obtain health information from third parties (including research institutions from which we obtain
clinical trial data) that are subject to privacy and security requirements under HIPAA, as amended. Depending on the
facts and circumstances, we could be subject to criminal penalties if we knowingly obtain, use, or disclose
individually identifiable health information maintained by a HIPAA-covered entity in a manner that is not authorized
or permitted by HIPAA.
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International data protection laws, including the European Union Directive 95/46/EC (the EU Data Protection
Directive) and member state implementing legislation, may also apply to health-related and other personal information
obtained outside of the United States The EU Data Protection Directive and the national implementing legislation of
the individual European Union Member States impose strict obligations on the ability to process health-related and
other personal information of EU data subjects, including in relation to collection, analysis and transfer. These include
several requirements relating to the consent of the individuals to whom the personal data relates, the information
provided to the individuals, notification of data processing obligations to the competent national data protection
authorities and the security and confidentiality of the personal data. The EU Data Protection Directive prohibits the
transfer of personal data to countries outside of the European Economic Area, or EEA, such as the United States,
which are not considered by the European Commission to provide an adequate level of data protection. Switzerland
has adopted similar restrictions.

Although there are legal mechanisms to allow for the transfer of personal data from the EEA and Switzerland to the
United States, uncertainty about compliance with EU data protection laws remains and data protection authorities
from the different EU Member States may interpret the EU Data Protection Directive and national laws differently,
and guidance on implementation and compliance practices are often updated or otherwise revised, which adds to the
complexity of processing personal data in the EU.

In December 2015, a proposal for an EU General Data Protection Regulation, intended to replace the current EU Data
Protection Directive, was agreed between the European Parliament, the Council of the European Union and the
European Commission. The EU General Data Protection Regulation, which was officially adopted in April 2016 and
will be applicable in May 2018, will introduce new data protection requirements in the EU, as well as substantial fines
for breaches of the data protection rules. The EU General Data Protection Regulation will increase our responsibility
and liability in relation to personal data that we process, and we may be required to put in place additional
mechanisms to ensure compliance with the new EU data protection rules.

Failure to comply with U.S. and international data protection laws and regulations could result in government
enforcement actions (which could include civil or criminal penalties), private litigation, and/or adverse publicity and
could negatively affect our operating results and business. Moreover, patients about whom we or our partners obtain
information, as well as the providers who share this information with us, may contractually limit our ability to use and
disclose the information. Claims that we have violated individuals privacy rights, failed to comply with data
protection laws, or breached our contractual obligations, even if we are not found liable, could be expensive and
time-consuming to defend and could result in adverse publicity that could harm our business.

Risks Related to Our Intellectual Property

We may not be successful in obtaining or maintaining necessary rights to microRNA targets, product compounds
and processes for our development pipeline through acquisitions and in-licenses.

Presently, we have rights to the intellectual property, through licenses from third parties and under patents and patent
applications that we own, to modulate only a subset of the known microRNA targets. Because our programs may
involve a range of microRNA targets, including targets that require the use of proprietary rights held by third parties,
the growth of our business will likely depend in part on our ability to acquire, in-license, or use these proprietary
rights. In addition, our product candidates may require specific formulations to work effectively and efficiently and
these rights may be held by others. We may be unable to acquire or in-license any compositions, methods of use,
processes, or other third-party intellectual property rights from third parties that we identify. The licensing and
acquisition of third-party intellectual property rights is a competitive area, and a number of more established
companies are also pursuing strategies to license or acquire third-party intellectual property rights that we may
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consider attractive. These established companies may have a competitive advantage over us due to their size, cash
resources, and greater clinical development and commercialization capabilities.

For example, we have previously collaborated and may continue to collaborate with U.S. and foreign academic
institutions to accelerate our preclinical research or development under written agreements with these institutions.
Typically, these institutions provide an option to negotiate a license to any of the institution s rights in technology
resulting from the within the specified time frame or under terms that are acceptable to it. If we are unable to do so,
the institution may offer the intellectual property rights to other parties, potentially blocking our ability to pursue our
program.
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In addition, companies that perceive us to be a competitor may be unwilling to assign or license rights to us. We also
may be unable to license or acquire third-party intellectual property rights on terms that would allow us to make an
appropriate return on our investment. If we are unable to successfully obtain rights to third-party intellectual property
rights, our business, financial condition, and prospects for growth could suffer.

We intend to rely on patent rights for our product candidates and any future product candidates. If we are unable
to obtain or maintain exclusivity from the combination of these approaches, we may not be able to compete
effectively in our markets.

We rely or will rely upon a combination of patents, trade secret protection, and confidentiality agreements to protect
the intellectual property related to our technologies and product candidates. Our success depends in large part on our
and our licensors ability to obtain regulatory exclusivity and maintain patent and other intellectual property protection
in the United States and in other countries with respect to our proprietary technologies and product candidates.

We have sought to protect our proprietary position by filing patent applications in the United States and abroad related
to our technologies and product candidates that are important to our business. This process is expensive and time
consuming, and we may not be able to file and prosecute all necessary or desirable patent applications at a reasonable
cost or in a timely manner. It is also possible that we will fail to identify patentable aspects of our research and
development output before it is too late to obtain patent protection.

The patent position of biotechnology and pharmaceutical companies generally is highly uncertain and involves
complex legal and factual questions for which legal principles remain unsolved. The patent applications that we own
or in-license may fail to result in issued patents with claims that cover our product candidates in the United States or
in other foreign countries. There is no assurance that all potentially relevant prior art relating to our patents and patent
applications has been found, which can invalidate a patent or prevent a patent from issuing from a pending patent
application. Even if patents do successfully issue, and even if such patents cover our product candidates, third parties
may challenge their validity, enforceability, or scope, which may result in such patents being narrowed, found
unenforceable, or invalidated. Furthermore, even if they are unchallenged, our patents and patent applications may not
adequately protect our intellectual property, provide exclusivity for our product candidates, or prevent others from
designing around our claims. Any of these outcomes could impair our ability to prevent competition from third
parties, which may have an adverse impact on our business.

We, independently or together with our licensors, have filed several patent applications covering various aspects of
our product candidates. We cannot offer any assurances about which, if any, patents will issue, the breadth of any such
patent, or whether any issued patents will be found invalid and unenforceable or will be threatened by third parties.
Any successful opposition to these patents or any other patents owned by or licensed to us after patent issuance could
deprive us of rights necessary for the successful commercialization of any product candidates that we may develop.
Further, if we encounter delays in regulatory approvals, the period of time during which we could market a product
candidate under patent protection could be reduced.

If we cannot obtain and maintain effective protection of exclusivity from our regulatory efforts and intellectual
property rights, including patent protection or data exclusivity, for our product candidates, we may not be able to
compete effectively and our business and results of operations would be harmed.

We may not have sufficient patent term protections for our product candidates to effectively protect our business.

Patents have a limited term. In the United States, the statutory expiration of a patent is generally 20 years after it is
filed. Additional patent terms may be available through a patent term adjustment process, resulting from the United
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States Patent and Trademark Office, or USPTO, delays during prosecution. Although various extensions may be
available, the life of a patent, and the protection it affords, is limited. Even if patents covering our product candidates
are obtained, once the patent life has expired for a product candidate, we may be open to competition from generic
medications.

Patent term extensions under the Hatch-Waxman Act in the United States and under supplementary protection
certificates in Europe may be available to extend the patent or data exclusivity terms of our product candidates. We
will likely rely on patent term extensions, and we cannot provide any assurances that any such patent term extensions
will be obtained and, if so, for how long. As a result, we may not be able to maintain exclusivity for our product
candidates for an extended period after regulatory approval, if any, which would negatively impact our
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business, financial condition, results of operations, and prospects. If we do not have sufficient patent terms or
regulatory exclusivity to protect our product candidates, our business and results of operations will be adversely
affected.

Changes in U.S. patent law could diminish the value of patents in general, thereby impairing our ability to protect
our products, and recent patent reform legislation could increase the uncertainties and costs surrounding the
prosecution of our patent applications and the enforcement or defense of our issued patents.

As is the case with other biotechnology and pharmaceutical companies, our success is heavily dependent on patents.
Obtaining and enforcing patents in the biotechnology industry involve both technological and legal complexity, and is
therefore costly, time-consuming, and inherently uncertain. In addition, the United States has recently enacted and is
currently implementing wide-ranging patent reform legislation. Recent U.S. Supreme Court rulings have narrowed the
scope of patent protection available in specified circumstances and weakened the rights of patent owners in specified
situations. In addition to increasing uncertainty with regard to our ability to obtain patents in the future, this
combination of events has created uncertainty with respect to the value of patents, once obtained. Depending on
decisions by the U.S. Congress, the federal courts, and the USPTO, the laws and regulations governing patents could
change in unpredictable ways that would weaken our ability to obtain new patents or to enforce our existing patents
and patents that we might obtain in the future.

The USPTO has issued subject matter eligibility guidance to patent examiners instructing USPTO examiners on the
ramifications of the Supreme Court rulings in Mayo Collaborative Services v. Prometheus Laboratories,

Inc. and Association for Molecular Pathology v. Myriad Genetics, Inc., and applied the Myriad ruling to natural
products and principles including all naturally occurring nucleic acids. In addition, the USPTO continues to provide
updates to its guidance and this is a developing area. The USPTO guidance may make it impossible for us to pursue
similar patent claims in patent applications we may prosecute in the future.

Our patent portfolio contains claims of various types and scope, including chemically modified mimics, inhibitors, as
well as methods of medical treatment. The presence of varying claims in our patent portfolio significantly reduces, but
may not eliminate, our exposure to potential validity challenges.

For our U.S. patent applications containing a claim not entitled to priority before March 16, 2013, there is a greater
level of uncertainty in the patent law. On September 16, 2011, the Leahy-Smith America Invents Act, or the
Leahy-Smith Act, was signed into law. The Leahy-Smith Act includes a number of significant changes to U.S. patent
law. These include provisions that affect the way patent applications will be prosecuted and may also affect patent
litigation. The USPTO has promulgated regulations and developed procedures to govern administration of the
Leahy-Smith Act, and many of the substantive changes to patent law associated with the Leahy-Smith Act, and in
particular, the first to file provisions, did not come into effect until March 16, 2013. Accordingly, it is not yet clear
what, if any, impact the Leahy-Smith Act will have on the operation of our business. However, the Leahy-Smith Act
and its implementation could increase the uncertainties and costs surrounding the prosecution of our patent
applications and the enforcement or defense of our issued patents, all of which could have a material adverse effect on
our business, financial condition, or results of operations.

An important change introduced by the Leahy-Smith Act is that, as of March 16, 2013, the United States transitioned
toa first-to-file system for deciding which party should be granted a patent when two or more patent applications are
filed by different parties claiming the same invention. This will require us to be cognizant going forward of the time
from invention to filing of a patent application. Furthermore, our ability to obtain and maintain valid and enforceable
patents depends on whether the differences between our technology and the prior art allow our technology to be
patentable over the prior art. Since patent applications in the United States and most other countries are confidential
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for a period of time after filing, we cannot be certain that we were the first to either (i) file any patent application
related to our product candidates or (ii) invent any of the inventions claimed in our patents or patent applications.

Among some of the other changes introduced by the Leahy-Smith Act are changes that limit where a patentee may file
a patent infringement suit and new procedures providing opportunities for third parties to challenge any issued patent

in the USPTO. Included in these new procedures is a process known as Inter Partes Review, or IPR, which has been
generally used by many third parties over the past four years to invalidate patents. The IPR process is not

S-25

Table of Contents 54



Edgar Filing: MIRAGEN THERAPEUTICS, INC. - Form 424B5

Table of Conten

limited to patents filed after the Leahy-Smith Act was enacted, and would therefore be available to a third party
seeking to invalidate any of our U.S. patents, even those issued before March 16, 2013. Because of a lower
evidentiary standard in USPTO proceedings compared to the evidentiary standard in U.S. federal court necessary to
invalidate a patent claim, a third party could potentially provide evidence in a USPTO proceeding sufficient for the
USPTO to hold a claim invalid even though the same evidence would be insufficient to invalidate the claim if first
presented in a district court action. Accordingly, a third party may attempt to use the USPTO procedures to invalidate
our patent claims that would not have been invalidated if first challenged by the third party as a defendant in a district
court action. Additionally, the rights of review and appeal for IPR decisions is an area of law that is still developing.

If we are unable to maintain effective proprietary rights for our product candidates or any future product
candidates, we may not be able to compete effectively in our proposed markets.

In addition to the protection afforded by patents, we rely on trade secret protection and confidentiality agreements to
protect proprietary know-how that is not patentable or that we elect not to patent, processes for which patents are
difficult to enforce and any other elements of our product candidate discovery and development processes that involve
proprietary know-how, information, or technology that is not covered by patents. However, trade secrets can be
difficult to protect. We seek to protect our proprietary technology and processes, in part, by entering into
confidentiality agreements with our employees, consultants, scientific advisors, and contractors. We also seek to
preserve the integrity and confidentiality of our data and trade secrets by maintaining physical security of our premises
and physical and electronic security of our information technology systems. While we have confidence in these
individuals, organizations, and systems, agreements or security measures may be breached, and we may not have
adequate remedies for any breach. In addition, our trade secrets may otherwise become known or be independently
discovered by competitors.

Although we expect all of our employees and consultants to assign their inventions to us, and all of our employees,
consultants, advisors, and any third parties who have access to our proprietary know-how, information, or technology
to enter into confidentiality agreements, we cannot provide any assurances that all such agreements have been duly
executed, or that our trade secrets and other confidential proprietary information will not be disclosed, or that
competitors will not otherwise gain access to our trade secrets or independently develop substantially equivalent
information and techniques. Misappropriation or unauthorized disclosure of our trade secrets could impair our
competitive position and may have a material adverse effect on our business, financial condition, or results of
operations. Additionally, if the steps taken to maintain our trade secrets are deemed inadequate, we may have
insufficient recourse against third parties for misappropriating the trade secret.

Third-party claims of intellectual property infringement may prevent or delay our development and
commercialization efforts.

Our commercial success depends in part on our ability to develop, manufacture, market, and sell our product
candidates and use our proprietary technology without infringing the patent rights of third parties. Numerous
third-party U.S. and non-U.S. issued patents and pending applications exist in the area of microRNA. We are aware of
U.S. and foreign patents and pending patent applications owned by third parties that cover therapeutic uses of
microRNA replacements and inhibitors. From time to time, we may also monitor these patents and patent applications.
We may in the future pursue available proceedings in the U.S. and foreign patent offices to challenge the validity of
these patents and patent applications. In addition, or alternatively, we may consider whether to seek to negotiate a
license of rights to technology covered by one or more of such patents and patent applications. If any patents or patent
applications cover our product candidates or technologies, we may not be free to manufacture or market our product
candidates, including MRG-106, MRG-110 or MRG-201, as planned, absent such a license, which may not be
available to us on commercially reasonable terms, or at all.
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It is also possible that we have failed to identify relevant third-party patents or applications. For example, applications
filed before November 29, 2000 and applications filed after that date that will not be filed outside the United States
remain confidential until patents issue. Moreover, it is difficult for industry participants, including us, to identify all
third-party patent rights that may be relevant to our product candidates and technologies because patent searching is
imperfect due to differences in terminology among patents, incomplete databases, and the difficulty in assessing the
meaning of patent claims. We may fail to identify relevant patents or patent applications or may identify pending
patent applications of potential interest but incorrectly predict the likelihood that such patent applications may issue
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with claims of relevance to our technology. In addition, we may be unaware of one or more issued patents that would
be infringed by the manufacture, sale, or use of a current or future product candidate, or we may incorrectly conclude
that a third-party patent is invalid, unenforceable, or not infringed by our activities. Additionally, pending patent
applications that have been published can, subject to specified limitations, be later amended in a manner that could
cover our technologies, our product candidates, or the use of our product candidates.

There have been many lawsuits and other proceedings involving patent and other intellectual property rights in the
biotechnology and pharmaceutical industries, including patent infringement lawsuits in federal courts, and
interferences, oppositions, inter partes reviews, post-grant reviews, and reexamination proceedings before the USPTO
and corresponding foreign patent offices. Numerous U.S. and foreign-issued patents and pending patent applications,
which are owned by third parties, exist in the fields in which we are developing product candidates. As the
biotechnology and pharmaceutical industries expand and more patents are issued, the risk increases that our product
candidates may be subject to claims of infringement of the patent rights of third parties.

Parties making claims against us may obtain injunctive or other equitable relief, which could effectively block our
ability to further develop and commercialize one or more of our product candidates. Defense of these claims,
regardless of their merit, would involve substantial litigation expense and would be a substantial diversion of
employee resources from our business. In the event of a successful claim of infringement against us, we may have to
pay substantial damages, including treble damages and attorneys fees for willful infringement, pay royalties, redesign
our infringing products, or obtain one or more licenses from third parties, which may be impossible or require
substantial time and monetary expenditure.

We may not be successful in meeting our obligations under our existing license agreements necessary to maintain
our product candidate licenses in effect. In addition, if required in order to commercialize our product candidates,
we may be unsuccessful in obtaining or maintaining necessary rights to our product candidates through
acquisitions and in-licenses.

We currently have rights to the intellectual property, through licenses from third parties and under patents that we do
not own, to develop and commercialize our product candidates. Because our programs may require the use of
proprietary rights held by third parties, the growth of our business will likely depend in part on our ability to maintain
in effect these proprietary rights. Any termination of license agreements with third parties with respect to our product
candidates would be expected to negatively impact our business prospects.

We may be unable to acquire or in-license any compositions, methods of use, processes, or other third-party
intellectual property rights from third parties that we identify as necessary for our product candidates. The licensing
and acquisition of third-party intellectual property rights is a competitive area, and a number of more established
companies are also pursuing strategies to license or acquire third-party intellectual property rights that we may
consider attractive. These established companies may have a competitive advantage over us due to their size, cash
resources, and greater clinical development and commercialization capabilities. In addition, companies that perceive
us to be a competitor may be unwilling to assign or license rights to us. Even if we are able to license or acquire
third-party intellectual property rights that are necessary for our product candidates, there can be no assurance that
they will be available on favorable terms.

We collaborate with U.S. and foreign academic institutions to identify product candidates, accelerate our research, and
conduct development. Typically, these institutions have provided us with an option to negotiate an exclusive license to
any of the institution s rights in the patents or other intellectual property resulting from the collaboration. Regardless of
such option, we may be unable to negotiate a license within the specified timeframe or under terms that are acceptable
to us. If we are unable to do so, the institution may offer the intellectual property rights to other parties, potentially
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blocking our ability to pursue a program of interest to us.

If we are unable to successfully obtain and maintain rights to required third-party intellectual property, we may have
to abandon development of that product candidate or pay additional amounts to the third party, and our business and
financial condition could suffer.

S-27

Table of Contents 58



Edgar Filing: MIRAGEN THERAPEUTICS, INC. - Form 424B5

Table of Conten
The patent protection and patent prosecution for some of our product candidates is dependent on third parties.

While we normally seek and gain the right to fully prosecute the patents relating to our product candidates, there may
be times when patents relating to our product candidates are controlled by our licensors. For instance, this is the case
with our agreement with Santaris Pharma A/S, which subsequently changed its name to Roche Innovation Center
Copenhagen A/S, or RICC, who is primarily responsible for the prosecution of patents and patent applications
licensed to us under the applicable agreement. If RICC or any of our future licensors fail to appropriately and broadly
prosecute and maintain patent protection for patents covering any of our product candidates, our ability to develop and
commercialize those product candidates may be adversely affected, and we may not be able to prevent competitors
from making, using, importing, and selling competing products. In addition, even where we now have the right to
control patent prosecution of patents and patent applications we have licensed from third parties, we may still be
adversely affected or prejudiced by actions or inactions of our licensors in effect from actions prior to us assuming
control over patent prosecution.

If we fail to comply with obligations in the agreements under which we license intellectual property and other
rights from third parties or otherwise experience disruptions to our business relationships with our licensors, we
could lose license rights that are important to our business.

We are a party to a number of intellectual property license and supply agreements that are important to our business
and expect to enter into additional license agreements in the future. Our existing agreements impose, and we expect
that future license agreements will impose, various diligence, milestone payments, royalties, purchasing, and other
obligations on us. If we fail to comply with our obligations under these agreements, or we are subject to a bankruptcy,
our agreements may be subject to termination by the licensor, in which event we would not be able to develop,
manufacture, or market products covered by the license or subject to supply commitments.

We may be involved in lawsuits to protect or enforce our patents or the patents of our licensors, which could be
expensive, time consuming, and unsuccessful.

Competitors may infringe our patents or the patents of our licensors. If we or one of our licensing partners were to
initiate legal proceedings against a third party to enforce a patent covering one of our product candidates, the
defendant could counterclaim that the patent covering our product candidate is invalid and/or unenforceable. In patent
litigation in the United States, defendant counterclaims alleging invalidity and/or unenforceability are commonplace.
Grounds for a validity challenge could be an alleged failure to meet any of several statutory requirements, including
lack of novelty, obviousness, written description, clarity, or non-enablement. Grounds for an unenforceability
assertion could be an allegation that someone connected with prosecution of the patent withheld relevant information
from the USPTO, or made a misleading statement, during prosecution. The outcome following legal assertions of
invalidity and unenforceability is unpredictable.

Interference proceedings provoked by third parties or brought by us or declared by the USPTO may be necessary to
determine the priority of inventions with respect to our patents or patent applications or those of our licensors. An
unfavorable outcome could require us to cease using the related technology or to attempt to license rights to us from
the prevailing party. Our business could be harmed if the prevailing party does not offer us a license on commercially
reasonable terms. Our defense of litigation or interference proceedings may fail and, even if successful, may result in
substantial costs and distract our management and other employees. In addition, the uncertainties associated with
litigation could have a material adverse effect on our ability to raise the funds necessary to continue our clinical trials,
continue our research programs, license necessary technology from third parties, or enter into development
partnerships that would help us bring our product candidates to market.
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Furthermore, because of the substantial amount of discovery required in connection with intellectual property
litigation, there is a risk that some of our confidential information could be compromised by disclosure during this
type of litigation. There could also be public announcements of the results of hearings, motions, or other interim
proceedings or developments. If securities analysts or investors perceive these results to be negative, it could have a
material adverse effect on the price of our common stock.
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We may be subject to claims that our employees, consultants, or independent contractors have wrongfully used or
disclosed confidential information of third parties or that our employees have wrongfully used or disclosed alleged
trade secrets of their former employers.

We employ individuals who were previously employed at universities or other biotechnology or pharmaceutical
companies, including our competitors or potential competitors. Although we have written agreements and make every
effort to ensure that our employees, consultants, and independent contractors do not use the proprietary information or
intellectual property rights of others in their work for us, we may in the future be subject to any claims that our
employees, consultants, or independent contractors have wrongfully used or disclosed confidential information of
third parties. Litigation may be necessary to defend against these claims. If we fail in defending any such claims, in
addition to paying monetary damages, we may lose valuable intellectual property rights or personnel, which could
adversely impact our business. Even if we are successful in defending against such claims, litigation could result in
substantial costs and be a distraction to management and other employees.

We may not be able to protect our intellectual property rights throughout the world.

Filing, prosecuting, and defending patents on product candidates in all countries throughout the world would be
prohibitively expensive, and our intellectual property rights in some countries outside the United States can be less
extensive than those in the United States. In addition, the laws of some foreign countries do not protect intellectual
property rights to the same extent as federal and state laws in the United States. Competitors may use our technologies
in jurisdictions where we have not obtained patent protection to develop our own products and may also export
infringing products to territories where we have patent protection, but enforcement is not as strong as that in the
United States.

These products may compete with our products and our patents or other intellectual property rights may not be
effective or sufficient to prevent them from competing.

Many companies have encountered significant problems in protecting and defending intellectual property rights in
foreign jurisdictions. The legal systems of some countries, particularly some developing countries, do not favor the
enforcement of patents, trade secrets, and other intellectual property protection, particularly those relating to
biotechnology products, which could make it difficult for us to stop the infringement of our patents or marketing of
competing products in violation of our proprietary rights generally.

Proceedings to enforce our patent rights in foreign jurisdictions, whether or not successful, could result in substantial
costs and divert our efforts and attention from other aspects of our business, could put our patents at risk of being
invalidated or interpreted narrowly and our patent applications at risk of not issuing, and could provoke third parties to
assert claims against us. We may not prevail in any lawsuits that we initiate, and the damages or other remedies
awarded, if any, may not be commercially meaningful. Accordingly, our efforts to enforce our intellectual property
rights around the world may be inadequate to obtain a significant commercial advantage from the intellectual property
that we develop or license.

Risks Related to Our Reliance on Third Parties
We rely on third parties to conduct our clinical trials, manufacture our product candidates, and perform other
services. If these third parties do not successfully perform and comply with regulatory requirements, we may not be

able to successfully complete clinical development, obtain regulatory approval, or commercialize our product
candidates and our business could be substantially harmed.
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We have relied upon and plan to continue to rely upon third-party CROs to conduct, monitor, and manage our ongoing
clinical programs. We rely on these parties for execution of clinical trials, and we manage and control only some
aspects of their activities. We remain responsible for ensuring that each of our trials is conducted in accordance with
the applicable protocol, legal, regulatory, and scientific standards, and our reliance on the CROs does not relieve us of
our regulatory responsibilities. We and our CROs and other vendors are required to comply with all applicable laws,
regulations, and guidelines, including those required by the FDA and comparable foreign regulatory authorities for all
of our product candidates in clinical development. If we or any of our CROs or vendors fail to comply with applicable
laws, regulations, and guidelines, the results generated in our clinical trials may be deemed unreliable, and the FDA or
comparable foreign regulatory authorities may require us to perform additional clinical trials before approving our
marketing applications. We cannot be assured that our CROs and other vendors
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will meet these requirements, or that upon inspection by any regulatory authority, such regulatory authority will
determine that efforts, including any of our clinical trials, comply with applicable requirements. Our failure to comply
with these laws, regulations, and guidelines may require us to repeat clinical trials, which would be costly and delay
the regulatory approval process.

If any of our relationships with these third-party CROs terminate, we may not be able to enter into arrangements with
alternative CROs in a timely manner or do so on commercially reasonable terms. In addition, our CROs may not
prioritize our clinical trials relative to those of other customers, and any turnover in personnel or delays in the
allocation of CRO employees by the CRO may negatively affect our clinical trials. If CROs do not successfully carry
out their contractual duties or obligations or meet expected deadlines, our clinical trials may be delayed or terminated,
and we may not be able to meet our current plans with respect to our product candidates. CROs may also involve
higher costs than anticipated, which could negatively affect our financial condition and operations.

In addition, we do not currently have, nor do we currently plan to establish, the capability to manufacture product
candidates for use in the conduct of our clinical trials, and we lack the resources and the capability to manufacture any
of our product candidates on a clinical or commercial scale without the use of third-party manufacturers. We plan to
rely on third-party manufacturers and their responsibilities will include purchasing from third-party suppliers the
materials necessary to produce our product candidates for our clinical trials and regulatory approval. There are
expected to be a limited number of suppliers for the active ingredients and other materials that we expect to use to
manufacture our product candidates, and we may not be able to identify alternative suppliers to prevent a possible
disruption of the manufacture of our product candidates for our clinical trials, and, if approved, ultimately for
commercial sale. Although we generally do not expect to begin a clinical trial unless we believe we have a sufficient
supply of a product candidate to complete the trial, any significant delay or discontinuity in the supply of a product
candidate, or the active ingredient or other material components in the manufacture of the product candidate, could
delay completion of our clinical trials and potential timing for regulatory approval of our product candidates, which
would harm our business and results of operations.

We rely and expect to continue to rely on third parties to manufacture our clinical product supplies, and we intend
to rely on third parties to produce and process our product candidates, if approved, and our commercialization of
any of our product candidates could be stopped, delayed, or made less profitable if those third parties fail to obtain
approval of government regulators, fail to provide us with sufficient quantities of drug product, or fail to do so at
acceptable quality levels or prices.

We do not currently have nor do we currently plan to develop the infrastructure or capability internally to manufacture
our clinical supplies for use in the conduct of our clinical trials, and we lack the resources and the capability to
manufacture any of our product candidates on a clinical or commercial scale. We currently rely on outside vendors to
manufacture our clinical supplies of our product candidates and plan to continue relying on third parties to
manufacture our product candidates on a commercial scale, if approved.

We do not yet have sufficient information to reliably estimate the cost of the commercial manufacturing of our
product candidates and our current cost to manufacture our drug products is not commercially feasible. Additionally,
the actual cost to manufacture our product candidates could materially and adversely affect the commercial viability of

our product candidates. As a result, we may never be able to develop a commercially viable product.

In addition, our reliance on third-party manufacturers exposes us to the following additional risks:
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We may be unable to identify manufacturers on acceptable terms or at all.

Our third-party manufacturers might be unable to timely formulate and manufacture our product or
produce the quantity and quality required to meet our clinical and commercial needs, if any.

Contract manufacturers may not be able to execute our manufacturing procedures appropriately.

Our future third-party manufacturers may not perform as agreed or may not remain in the contract

manufacturing business for the time required to supply our clinical trials or to successfully produce, store, and

distribute our products.

Manufacturers are subject to ongoing periodic unannounced inspection by the FDA and corresponding state

agencies to ensure strict compliance with cGMPs and other government regulations and corresponding

foreign standards. We do not have control over third-party manufacturers compliance with these regulations

and standards.
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We may not own, or may have to share, the intellectual property rights to any improvements made
by our third-party manufacturers in the manufacturing process for our product candidates.

Our third-party manufacturers could breach or terminate their agreement with us.
Each of these risks could delay our clinical trials, as well as the approval, if any, of our product candidates by the
FDA, or the commercialization of our product candidates, or could result in higher costs, or could deprive us of
potential product revenue. In addition, we rely on third parties to perform release testing on our product candidates
prior to delivery to patients. If these tests are not appropriately conducted and test data are not reliable, patients could
be put at risk of serious harm and could result in product liability suits.

The manufacture of medical products is complex and requires significant expertise and capital investment, including
the development of advanced manufacturing techniques and process controls. Manufacturers of medical products
often encounter difficulties in production, particularly in scaling up and validating initial production and absence of
contamination. These problems include difficulties with production costs and yields, quality control, including
stability of the product, quality assurance testing, operator error, shortages of qualified personnel, as well as
compliance with strictly enforced federal, state and foreign regulations. Furthermore, if contaminants are discovered
in our supply of our product candidates or in the manufacturing facilities, such manufacturing facilities may need to be
closed for an extended period of time to investigate and remedy the contamination. We cannot be assured that any
stability or other issues relating to the manufacture of our product candidates will not occur in the future. Additionally,
our manufacturers may experience manufacturing difficulties due to resource constraints or as a result of labor
disputes or unstable political environments. If our manufacturers were to encounter any of these difficulties, or
otherwise fail to comply with their contractual obligations, our ability to provide our product candidates to patients in
clinical trials would be jeopardized. Any delay or interruption in the supply of clinical trial supplies could delay the
completion of clinical trials, increase the costs associated with maintaining clinical trial programs and, depending
upon the period of delay, require us to commence new clinical trials at additional expense or terminate clinical trials
completely.

We may be unable to realize the potential benefits of any collaboration.
Even if we are successful in entering into a collaboration with respect to the development and/or commercialization of

one or more product candidates, there is no guarantee that the collaboration will be successful. Collaborations may
pose a number of risks, including:

collaborators often have significant discretion in determining the efforts and resources that they will apply to
the collaboration and may not commit sufficient resources to the development, marketing, or
commercialization of the product or products that are subject to the collaboration;

collaborators may not perform their obligations as expected;

any such collaboration may significantly limit our share of potential future profits from the associated
program and may require us to relinquish potentially valuable rights to our current product candidates,
potential products, proprietary technologies, or grant licenses on terms that are not favorable to us;
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collaborators may cease to devote resources to the development or commercialization of our product
candidates if the collaborators view our product candidates as competitive with their own products or product
candidates;

disagreements with collaborators, including disagreements over proprietary rights, contract interpretation, or
the course of development, might cause delays or termination of the development or commercialization of
product candidates, and might result in legal proceedings, which would be time consuming, distracting, and
expensive;

collaborators may be impacted by changes in their strategic focus or available funding, or business
combinations involving them, which could cause them to divert resources away from the collaboration;

collaborators may infringe the intellectual property rights of third parties, which may expose us to litigation
and potential liability;

the collaborations may not result in us achieving revenues to justify such transactions; and

collaborations may be terminated and, if terminated, may result in a need for us to raise additional capital to
pursue further development or commercialization of the applicable product candidate.
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As aresult, a collaboration may not result in the successful development or commercialization of our product
candidates.

For instance, in October 2011, we entered into the Servier Collaboration Agreement with Servier for the research,
development, and commercialization of RNA-targeting therapeutics in cardiovascular disease, which was
subsequently amended. Under the Servier Collaboration Agreement, we have granted Servier an exclusive license to
research, develop, and commercialize RNA-targeting therapeutics for one target in the cardiovascular field and the
right to obtain such an exclusive license for one additional target through September 2019. Servier s rights to this
target are limited to therapeutics in the cardiovascular field in their territory, which is worldwide except for the United
States and Japan. We retain all rights for the named target in the United States and Japan and for any products or
product candidates outside of the cardiovascular field. We cannot guarantee that any product candidate will ever be
successfully commercialized under the Servier Collaboration Agreement. If no product candidate subject to the
Servier Collaboration Agreement is successfully commercialized, we may never receive additional milestone or any
royalty payments under the Servier Collaboration Agreement. Also, due to restrictions contained in the Servier
Collaboration Agreement, we may not be able to effectively develop, market, or commercialize any such product
candidate in the United States and Japan.

We enter into various contracts in the normal course of our business in which we indemnify the other party to the
contract. In the event we have to perform under these indemnification provisions, we could have a material adverse
effect on our business, financial condition, and results of operations.

In the normal course of business, we periodically enter into academic, commercial, service, collaboration, licensing,
consulting, and other agreements that contain indemnification provisions. With respect to our academic and other
research agreements, we typically indemnify the institution and related parties from losses arising from claims relating
to the products, processes, or services made, used, sold, or performed pursuant to the agreements for which we have
secured licenses, and from claims arising from our or our sublicensees exercise of rights under the agreement. With
respect to our collaboration agreements, we indemnify our collaborators from any third-party product liability claims
that could result from the production, use, or consumption of the product, as well as for alleged infringements of any
patent or other intellectual property right by a third party. With respect to consultants, we indemnify them from claims
arising from the good faith performance of their services.

Should our obligation under an indemnification provision exceed applicable insurance coverage or if we were denied
insurance coverage, our business, financial condition, and results of operations could be adversely affected. Similarly,
if we are relying on a collaborator to indemnify us and the collaborator is denied insurance coverage or the
indemnification obligation exceeds the applicable insurance coverage, and if the collaborator does not have other
assets available to indemnify us, our business, financial condition, and results of operations could be adversely
affected.

Risks Related to Commercialization of Our Product Candidates

We currently have limited marketing and sales experience. If we are unable to establish sales and marketing
capabilities or enter into agreements with third parties to market and sell our product candidates, we may be unable
to generate any revenue.

Although some of our employees may have marketed, launched, and sold other pharmaceutical products in the past
while employed at other companies, we have no experience selling and marketing our product candidates and we
currently have no marketing or sales organization. To successfully commercialize any products that may result from
our development programs, we will need to find one or more collaborators to commercialize our products or invest in
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and develop these capabilities, either on our own or with others, which would be expensive, difficult, and time
consuming. Any failure or delay in the timely development of our internal commercialization capabilities could
adversely impact the potential for success of our products.

If commercialization collaborators do not commit sufficient resources to commercialize our future products and we
are unable to develop the necessary marketing and sales capabilities on our own, we will be unable to generate
sufficient product revenue to sustain or grow our business. We may be competing with companies that currently have
extensive and well-funded marketing and sales operations, particularly in the markets our product candidates are
intended to address. Without appropriate capabilities, whether directly or through third-party collaborators, we may be
unable to compete successfully against these more established companies.
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We may attempt to form collaborations in the future with respect to our product candidates, but we may not be able
to do so, which may cause us to alter our development and commercialization plans.

We may attempt to form strategic collaborations, create joint ventures, or enter into licensing arrangements with third
parties with respect to our programs that we believe will complement or augment our existing business. We may face
significant competition in seeking appropriate strategic collaborators, and the negotiation process to secure
appropriate terms is time consuming and complex. We may not be successful in our efforts to establish such a
strategic collaboration for any product candidates and programs on terms that are acceptable to us, or at all. This may
be because our product candidates and programs may be deemed to be at too early of a stage of development for
collaborative effort, our research and development pipeline may be viewed as insufficient, the competitive or
intellectual property landscape may be viewed as too intense or risky, and/or third parties may not view our product
candidates and programs as having sufficient potential for commercialization, including the likelihood of an adequate
safety and efficacy profile.

Any delays in identifying suitable collaborators and entering into agreements to develop and/or commercialize our
product candidates could delay the development or commercialization of our product candidates, which may reduce
their competitiveness even if they reach the market. Absent a strategic collaborator, we would need to undertake
development and/or commercialization activities at our own expense. If we elect to fund and undertake development
and/or commercialization activities on our own, we may need to obtain additional expertise and additional capital,
which may not be available to us on acceptable terms or at all. If we are unable to do so, we may not be able to
develop our product candidates or bring them to market and our business may be materially and adversely affected.

If the market opportunities for our product candidates are smaller than we believe they are, we may not meet our
revenue expectations and, assuming approval of a product candidate, our business may suffer. Because the patient
populations in the market for our product candidates may be small, we must be able to successfully identify patients
and acquire a significant market share to achieve profitability and growth.

Given the small number of patients who have the diseases that we are targeting, our eligible patient population and
pricing estimates may differ significantly from the actual market addressable by our product candidates. For instance,
our Phase 1 clinical trial in MRG-106 is focused on MF. The estimated prevalence of MF is 16,000 to 20,000 cases in
the United States, only a subset of which may benefit from treatment with MRG-106. Our projections of both the
number of people who have this disease, as well as the subset of people with this disease who have the potential to
benefit from treatment with our product candidates, are based on our beliefs and estimates. These estimates have been
derived from a variety of sources, including the scientific literature, patient foundations, or market research, and may
prove to be incorrect. Further, new studies may change the estimated incidence or prevalence of these diseases. The
number of patients may turn out to be lower than expected. Additionally, while we believe that the data in our Phase 1
clinical trials for MRG-106 and MRG-201 are supportive of application to other indications, there can be no assurance
that our clinical trials will successfully address any additional indications. Likewise, the potentially addressable
patient population for each of our product candidates may be limited or may not be amenable to treatment with our
product candidates, and new patients may become increasingly difficult to identify or gain access to, which would
adversely affect our business, financial condition, results of operations and prospects.

We face substantial competition and our competitors may discover, develop, or commercialize products faster or
more successfully than us.

The development and commercialization of new drug products is highly competitive. We face competition from major
pharmaceutical companies, specialty pharmaceutical companies, biotechnology companies, universities, and other

research institutions worldwide with respect to MRG-106, MRG-201, and the other product candidates that we may
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seek to develop or commercialize in the future. We are aware that the following companies have therapeutics
marketed or in development for CTCL: Actelion Ltd, Bristol-Myers Squibb Company, Celgene Corporation, Merck &
Co., Inc., Mylan Pharmaceuticals Inc., Novartis International AG, Spectrum Pharmaceuticals, Inc., Seattle Genetics,
Inc., Takeda Pharmaceutical Company Ltd, and Valeant Pharmaceuticals International, Inc. We are also aware that the
several companies have marketed therapeutics for pulmonary fibrosis, including Boehringer Ingelheim GmbH and F.
Hoffmann-La Roche Ltd. Our competitors may succeed in developing, acquiring, or licensing technologies and drug
products that are more effective or less costly than MRG-106, MRG-201, or any other product candidates that we are
currently developing or that we may develop, which could render our product candidates obsolete and noncompetitive.
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In addition to the competition we face from alternative therapies for the diseases we intend to target with our product
candidates, we are also aware of several companies that are also working specifically to develop microRNA-targeted
therapeutics, including Mirna Therapeutics, Inc., Regulus Therapeutics, Inc., Microlin Bio, Inc., and InteRNA
Technologies. Further, there are several companies working to develop other types of oligonucleotide therapeutic
products, including Ionis Pharmaceuticals, Inc., Alnylam Pharmaceuticals, Inc., Dicerna Pharmaceuticals, Inc., RaNa
Therapeutics, Inc., RXi Pharmaceuticals Corporation, and Silence Therapeutics AG. Many of our competitors have
substantially greater financial, technical, and other resources, such as larger research and development staff and
experienced marketing and manufacturing organizations. Third-party payors, including governmental and private
insurers, may also encourage the use of generic products. For example, if MRG-106 or MRG-201 is approved, it may
be priced at a significant premium over other competitive products. This may make it difficult for MRG-106,
MRG-201, or any other future products to compete with these products.

If our competitors obtain marketing approval from the FDA or comparable foreign regulatory authorities for their
product candidates more rapidly than us, it could result in our competitors establishing a strong market position before
we are able to enter the market.

Many of our competitors have materially greater name recognition and financial, manufacturing, marketing, research,
and drug development resources than we do. Additional mergers and acquisitions in the biotechnology and
pharmaceutical industries may result in even more resources being concentrated in our competitors. Large
pharmaceutical companies in particular have extensive expertise in preclinical and clinical testing and in obtaining
regulatory approvals for drugs. In addition, academic institutions, government agencies, and other public and private
organizations conducting research may seek patent protection with respect to potentially competitive products or
technologies. These organizations may also establish exclusive collaborative or licensing relationships with our
competitors. Failure of MRG-106, MRG-201, or other product candidates to effectively compete against established
treatment options or in the future with new products currently in development would harm our business, financial
condition, results of operations, and prospects.

The commercial success of any of our current or future product candidates will depend upon the degree of market
acceptance by physicians, patients, third-party payors, and others in the medical community.

Even with the approvals from the FDA and comparable foreign regulatory authorities, the commercial success of our
products will depend in part on the healthcare providers, patients, and third-party payors accepting our product
candidates as medically useful, cost-effective, and safe. Any product that we bring to the market may not gain market
acceptance by physicians, patients, and third-party payors. The degree of market acceptance of any of our products
will depend on a number of factors, including but not limited to:

the efficacy of the product as demonstrated in clinical trials and potential advantages over competing
treatments;

the prevalence and severity of the disease and any side effects;

the clinical indications for which approval is granted, including any limitations or warnings contained in a
product s approved labeling;
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the convenience and ease of administration;

the cost of treatment;

the willingness of the patients and physicians to accept these therapies;

the perceived ratio of risk and benefit of these therapies by physicians and the willingness of physicians to
recommend these therapies to patients based on such risks and benefits;

the marketing, sales, and distribution support for the product;

the publicity concerning our products or competing products and treatments; and

the pricing and availability of third-party insurance coverage and reimbursement.
Even if a product displays a favorable efficacy and safety profile upon approval, market acceptance of the product
remains uncertain. Efforts to educate the medical community and third-party payors on the benefits of the products
may require significant investment and resources and may never be successful. If our products fail to achieve an

adequate level of acceptance by physicians, patients, third-party payors, and other healthcare providers, we will not be

able to generate sufficient revenue to become or remain profitable.
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We may not be successful in any efforts to identify, license, discover, develop, or commercialize additional product
candidates.

Although a substantial amount of our effort will focus on the continued clinical testing, potential approval, and
commercialization of our existing product candidates, the success of our business is also expected to depend in part
upon our ability to identify, license, discover, develop, or commercialize additional product candidates. Research
programs to identify new product candidates require substantial technical, financial, and human resources. We may
focus our efforts and resources on potential programs or product candidates that ultimately prove to be unsuccessful.
Our research programs or licensing efforts may fail to yield additional product candidates for clinical development
and commercialization for a number of reasons, including but not limited to the following:

our research or business development methodology or search criteria and process may be unsuccessful in
identifying potential product candidates;

we may not be able or willing to assemble sufficient resources to acquire or discover additional product
candidates;

our product candidates may not succeed in preclinical or clinical testing;

our potential product candidates may be shown to have harmful side effects or may have other characteristics
that may make the products unmarketable or unlikely to receive marketing approval;

competitors may develop alternatives that render our product candidates obsolete or less attractive;

product candidates we develop may be covered by third parties patents or other exclusive rights;

the market for a product candidate may change during our program so that such a product may become
unreasonable to continue to develop;

a product candidate may not be capable of being produced in commercial quantities at an acceptable cost, or
at all; and

a product candidate may not be accepted as safe and effective by patients, the medical community, or
third-party payors.
If any of these events occur, we may be forced to abandon our development efforts for a program or programs, or we
may not be able to identify, license, discover, develop, or commercialize additional product candidates, which would
have a material adverse effect on our business, financial condition, or results of operations and could potentially cause
us to cease operations.
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Failure to obtain or maintain adequate reimbursement or insurance coverage for products, if any, could limit our
ability to market those products and decrease our ability to generate revenue.

The pricing, coverage, and reimbursement of our approved products, if any, must be sufficient to support our
commercial efforts and other development programs, and the availability and adequacy of coverage and
reimbursement by third-party payors, including governmental and private insurers, are essential for most patients to be
able to afford expensive treatments. Sales of our approved products, if any, will depend substantially, both
domestically and abroad, on the extent to which the costs of our approved products, if any, will be paid for or
reimbursed by health maintenance, managed care, pharmacy benefit, and similar healthcare management
organizations, or government payors and private payors. If coverage and reimbursement are not available, or are
available only in limited amounts, we may have to subsidize or provide products for free, or we may not be able to
successfully commercialize our products.

In addition, there is significant uncertainty related to the insurance coverage and reimbursement for newly-approved
products. In the United States, the principal decisions about coverage and reimbursement for new drugs are typically
made by CMS, an agency within the U.S. Department of Health and Human Services, that decides whether and to
what extent a new drug will be covered and reimbursed under Medicare. Private payors tend to follow the coverage
reimbursement policies established by CMS to a substantial degree. It is difficult to predict what CMS will decide
with respect to reimbursement for novel product candidates such as our and what reimbursement codes our product
candidates may receive if approved.

Outside the United States, international operations are generally subject to extensive governmental price controls and
other price-restrictive regulations, and we believe the increasing emphasis on cost-containment initiatives in Europe,

Canada, and other countries has and will continue to put pressure on the pricing and usage of products. In many
countries, the prices of products are subject to varying price control mechanisms as part of national health
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systems. Price controls or other changes in pricing regulation could restrict the amount that we are able to charge for
our products, if any. Accordingly, in markets outside the United States, the potential revenue may be insufficient to
generate commercially reasonable revenue and profits.

Moreover, increasing efforts by governmental and private payors in the United States and abroad to limit or reduce
healthcare costs may result in restrictions on coverage and the level of reimbursement for new products and, as a
result, they may not cover or provide adequate payment for our products. Further, there has been increasing legislative
and enforcement interest in the United States with respect to specialty drug pricing practices. Specifically, there have
been several recent U.S. Congressional inquiries and proposed bills designed to, among other things, bring more
transparency to drug pricing, review the relationship between pricing and manufacturer patient programs, reduce the
cost of drugs under Medicare, and reform government program reimbursement methodologies for drugs. We expect to
experience pricing pressures in connection with products due to the increasing trend toward managed healthcare,
including the increasing influence of health maintenance organizations and additional legislative changes. The
downward pressure on healthcare costs in general, particularly prescription drugs, has increased and is expected to
continue to increase in the future. As a result, profitability of our products, if any, may be more difficult to achieve
even if they receive regulatory approval.

Risks Related to Our Business Operations

Our future success depends in part on our ability to retain our president and chief executive officer and to attract,
retain, and motivate other qualified personnel.

We are highly dependent on William S. Marshall, Ph.D., our president and chief executive officer, the loss of whose
services may adversely impact the achievement of our objectives. Dr. Marshall could leave our employment at any
time, as he is an at will employee. Recruiting and retaining other qualified employees, consultants, and advisors for
our business, including scientific and technical personnel, will also be critical to our success. There is currently a
shortage of highly qualified personnel in our industry, which is likely to continue. Additionally, this shortage of highly
qualified personnel is particularly acute in the area where we are located. As a result, competition for personnel is
intense and the turnover rate can be high. We may not be able to attract and retain personnel on acceptable terms given
the competition among numerous pharmaceutical and biotechnology companies for individuals with similar skill sets.
In addition, failure to succeed in development and commercialization of our product candidates may make it more
challenging to recruit and retain qualified personnel. The inability to recruit and retain qualified personnel, or the loss
of the services of Dr. Marshall, may impede the progress of our research, development, and commercialization
objectives and would negatively impact our ability to succeed in our product development strategy.

We will need to expand our organization and we may experience difficulties in managing this growth, which could
disrupt our operations.

As of September 30, 2017, we had 59 full-time employees. As our development and commercialization plans and
strategies develop, we expect to need additional managerial, operational, sales, marketing, financial, legal, and other
resources. Our management may need to divert a disproportionate amount of our attention away from our day-to-day
activities and devote a substantial amount of time to managing these growth activities. We may not be able to
effectively manage the expansion of our operations, which may result in weaknesses in our infrastructure, operational
mistakes, loss of business opportunities, loss of employees, and reduced productivity among remaining employees.
Our expected growth could require significant capital expenditures and may divert financial resources from other
projects, such as the development of additional product candidates. If our management is unable to effectively manage
our growth, our expenses may increase more than expected, our ability to generate and/or grow revenue could be
reduced and we may not be able to implement our business strategy. Our future financial performance and our ability
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to commercialize product candidates and compete effectively will depend, in part, on our ability to effectively manage
any future growth.

Failure in our information technology and storage systems could significantly disrupt the operation of our
business.

Our ability to execute our business plan and maintain operations depends on the continued and uninterrupted
performance of our information technology, or IT, systems. IT systems are vulnerable to risks and damages from a
variety of sources, including telecommunications or network failures, malicious human acts, and natural disasters.
Moreover, despite network security and back-up measures, some of our and our vendors servers are potentially
vulnerable to physical or electronic break-ins, including cyber-attacks, computer viruses, and similar disruptive
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problems. These events could lead to the unauthorized access, disclosure, and use of non-public information. The
techniques used by criminal elements to attack computer systems are sophisticated, change frequently, and may
originate from less regulated and remote areas of the world. As a result, we may not be able to address these
techniques proactively or implement adequate preventative measures. If our computer systems are compromised, we
could be subject to fines, damages, litigation, and enforcement actions, and we could lose trade secrets, the occurrence
of which could harm our business. Despite precautionary measures to prevent unanticipated problems that could affect
our IT systems, sustained or repeated system failures that interrupt our ability to generate and maintain data could
adversely affect our ability to operate our business.

We incur costs and demands upon management as a result of complying with the laws and regulations affecting
public companies.

As aresult of the Merger, we will incur significant legal, accounting, and other expenses that Private Miragen did not
incur as a private company, including costs associated with public company reporting requirements. We will also
incur costs associated with corporate governance requirements, including requirements under the Sarbanes-Oxley Act,
as well as new rules implemented by the SEC and NASDAQ. These rules and regulations are expected to increase our
legal and financial compliance costs and to make some activities more time-consuming and costly. For example, our
management team consists of the executive officers of Private Miragen prior to the Merger, some of whom have not
previously managed and operated a public company. These executive officers and other personnel will need to devote
substantial time to gaining expertise regarding operations as a public company and compliance with applicable laws
and regulations. These rules and regulations may also make it difficult and expensive for us to obtain directors and
officers liability insurance. As a result, it may be more difficult for us to attract and retain qualified individuals to
serve on our board of directors or as our executive officers, which may adversely affect investor confidence and could
cause our business or stock price to suffer.

Our ability to use net operating losses to offset future taxable income may be subject to limitation.

Our net operating loss carryforwards could expire unused and be unavailable to offset future income tax liabilities.
Under the newly enacted federal income tax law, federal net operating losses incurred in 2018 and in future years may
be carried forward indefinitely, but the deductibility of such federal net operating losses is limited. It is uncertain if
and to what extent various states will conform to the newly enacted federal tax law. In addition, under Section 382 of
the Internal Revenue Code of 1986, as amended, and corresponding provisions of state law, if a corporation undergoes
an ownership change, which is generally defined as a greater than 50% change, by value, in its equity ownership over
a three-year period, the corporation s ability to use its pre-change net operating loss carryforwards and other
pre-change tax attributes to offset its post-change income or taxes may be limited. Our most recent analysis of
possible ownership changes was completed for certain tax periods ending through the date of the Merger. The Merger
resulted in an ownership change for us and, accordingly, our net operating loss carryforwards and certain other tax
attributes are subject to limitation. Additional ownership changes in the future could result in additional limitations on
our net operating loss carryforwards and certain other tax attributes. Consequently, even if we achieve profitability,
we may not be able to utilize a material portion of our net operating loss carryforwards and certain other tax attributes,
which could have a material adverse effect on cash flow and results of operations.

The recently passed comprehensive tax reform bill could adversely affect our business and financial condition.

On December 22, 2017, President Trump signed into law new legislation that significantly revises the Internal
Revenue Code of 1986, as amended. The newly enacted federal income tax law, among other things, contains
significant changes to corporate taxation, including reduction of the corporate tax rate from a top marginal rate of 35%

to a flat rate of 21%, limitation of the tax deduction for interest expense to 30% of adjusted earnings (except for
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certain small businesses), limitation of the deduction for net operating losses to 80% of current year taxable income
and elimination of net operating loss carrybacks, one time taxation of offshore earnings at reduced rates regardless of
whether they are repatriated, elimination of U.S. tax on foreign earnings (subject to certain important exceptions),
immediate deductions for certain new investments instead of deductions for depreciation expense over time, and
modifying or repealing many business deductions and credits. Notwithstanding the reduction in the corporate income
tax rate, the overall impact of the new federal tax law is uncertain and our business and financial condition could be
adversely affected. In addition, it is uncertain if and to what extent various states will conform to the newly enacted
federal tax law. The impact of this tax reform on holders of our common stock is also uncertain and could be
adverse. We urge our stockholders to consult with their legal and tax advisors with respect to this legislation and the
potential tax consequences of investing in or holding our common stock.
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Our effective tax rate may fluctuate, and we may incur obligations in tax jurisdictions in excess of accrued
amounts.

We are subject to taxation in numerous U.S. states and territories and non-U.S. jurisdictions. As a result, our effective
tax rate is derived from a combination of applicable tax rates in the various places that we operate. In preparing our
financial statements, we estimate the amount of tax that will become payable in each of such places. Nevertheless, our
effective tax rate may be different than experienced in the past due to numerous factors, including passage of the
newly enacted federal income tax law, changes in the mix of our profitability from state to state, the results of
examinations and audits of our tax filings and challenges to our intercompany transfer pricing arrangements, our
inability to secure or sustain acceptable agreements with tax authorities, changes in accounting for income taxes and
changes in tax laws. Any of these factors could cause us to experience an effective tax rate significantly different from
previous periods or our current expectations and may result in tax obligations in excess of amounts accrued in our
financial statements.

Risks Related to Ownership of Our Common Stock and the Offering

The market price of our common stock is expected to be volatile, and the market price of our common stock may
drop in the future.

The market price of our common stock following this offering could be subject to significant fluctuations. Market
prices for securities of early-stage pharmaceutical, biotechnology, and other life sciences companies have historically
been particularly volatile. Some of the factors that may cause the market price of our common stock to fluctuate
include:

our ability to obtain regulatory approvals for MRG-106, MRG-201, or other product candidates, and delays or
failures to obtain such approvals;

failure of any of our product candidates, if approved, to achieve commercial success;

failure to maintain our existing third-party license and supply agreements;

changes in laws or regulations applicable to our product candidates;

any inability to obtain adequate supply of our product candidates or the inability to do so at acceptable prices;

adverse regulatory authority decisions;

introduction of new products, services, or technologies by our competitors;
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failure to meet or exceed financial and development projections we may provide to the public;

failure to meet or exceed the financial and development projections of the investment community;

the perception of the pharmaceutical industry by the public, legislatures, regulators, and the investment
community;

announcements of significant acquisitions, strategic collaborations, joint ventures, or capital commitments by
us or our competitors;

disputes or other developments relating to proprietary rights, including patents, litigation matters, and our
ability to obtain patent protection for our technologies;

additions or departures of key personnel;

significant lawsuits, including patent or stockholder litigation;

if securities or industry analysts do not publish research or reports about our business, or if they issue an
adverse or misleading opinions regarding our business and stock;

changes in the market valuations of similar companies;

general market or macroeconomic conditions;

sales of our common stock by us our stockholders in the future;

trading volume of our common stock;

announcements by commercial partners or competitors of new commercial products, clinical progress or the
lack thereof, significant contracts, commercial relationships, or capital commitments;

adverse publicity relating to microRNA-targeted therapeutics generally, including with respect to other
products and potential products in such markets;

the introduction of technological innovations or new therapies that compete with our potential products;
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changes in the structure of health care payment systems; and

period-to-period fluctuations in our financial results.
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Moreover, the capital markets in general have experienced substantial volatility that has often been unrelated to the
operating performance of individual companies. These broad market fluctuations may also adversely affect the trading
price of our common stock.

In the past, following periods of volatility in the market price of a company s securities, stockholders have often
instituted class action securities litigation against those companies. Such litigation, if instituted, could result in
substantial costs and diversion of management attention and resources, which could significantly harm our
profitability and reputation.

Additionally, a decrease in our stock price may cause our common stock to no longer satisfy the continued listing
standards of The Nasdaq Capital Market. If we are not able to maintain the requirements for listing on The Nasdaq
Capital Market, we could be delisted, which could have a materially adverse effect on our ability to raise additional
funds as well as the price and liquidity of our common stock.

Our principal stockholders own a significant percentage of our stock and will continue to be able to exert
significant control over matters subject to stockholder approval following the offering.

Our directors, officers, 5% stockholders, and their affiliates currently beneficially own a significant percentage of our
outstanding voting stock. Therefore, these stockholders have the ability, and will continue to have the ability
following the offering, to influence us through this ownership position. These stockholders may be able to determine
some or all matters requiring stockholder approval. For example, these stockholders, acting together, may be able to
exert significant control over the elections of directors, amendments of organizational documents, or approval of any
merger, sale of assets, or other major corporate transaction. This may prevent or discourage unsolicited acquisition
proposals or offers for our common stock that you may believe are in your best interest as one of our stockholders.

Anti-takeover provisions in our charter documents and under Delaware law could make an acquisition of us more
difficult and may prevent attempts by our stockholders to replace or remove our management.

Provisions in our certificate of incorporation and bylaws may delay or prevent an acquisition or a change in
management. These provisions include a prohibition on actions by written consent of our stockholders and the ability
of our board of directors to issue preferred stock without stockholder approval. In addition, because we are
incorporated in Delaware, we are governed by the provisions of Section 203 of the Delaware General Corporation
Law, which prohibits stockholders owning in excess of 15% of our outstanding voting stock from merging or
combining with us. Although we believe these provisions collectively will provide for an opportunity to receive higher
bids by requiring potential acquirers to negotiate with our board of directors, they would apply even if the offer may
be considered beneficial by some stockholders. In addition, these provisions may frustrate or prevent any attempts by
our stockholders to replace or remove then current management by making it more difficult for stockholders to replace
members of the board of directors, which is responsible for appointing the members of management.

Our bylaws provide that the Court of Chancery of the State of Delaware is the exclusive forum for substantially all
disputes between us and our stockholders, which could limit our stockholders ability to obtain a favorable judicial
Jforum for disputes with us or our directors, officers, or other employees.

Our bylaws provide that the Court of Chancery of the State of Delaware is the sole and exclusive forum for any
derivative action or proceeding brought on our behalf, any action asserting a breach of fiduciary duty owed by any of
our directors, officers, or other employees to us or our stockholders, any action asserting a claim against us arising
pursuant to any provisions of the Delaware General Corporation Law, our certificate of incorporation or our bylaws,
or any action asserting a claim against us that is governed by the internal affairs doctrine. The choice of forum
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provision may limit a stockholder s ability to bring a claim in a judicial forum that it finds favorable for disputes with
us or our directors, officers, or other employees, which may discourage such lawsuits against our and our directors,
officers, and other employees. If a court were to find the choice of forum provision contained in the bylaws to be
inapplicable or unenforceable in an action, we may incur additional costs associated with resolving such action in
other jurisdictions.

We do not anticipate that we will pay any cash dividends in the foreseeable future.
The current expectation is that we will retain our future earnings, if any, to fund the development and growth of our

business. As a result, capital appreciation, if any, of our common stock will be your sole source of gain, if any, for the
foreseeable future.
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Historically, there has not been an active trading market for our common stock and we cannot guarantee an active
market for our common stock will be sustained in the future. As a result, our stockholders may not be able to resell
their shares of common stock for a profit, if at all.

Prior to the Merger, there had been no public market for Private Miragen s common stock. An active trading market
for our shares of common stock may not be sustained. If an active market for our common stock is not sustained, it
may be difficult for our stockholders to sell their shares at an attractive price or at all.

Future sales of shares by existing stockholders could cause our stock price to decline.

If our stockholders sell, or indicate an intention to sell, substantial amounts of our common stock in the public market
after legal restrictions on resale lapse, the trading price of our common stock could decline. Shares of common stock
that are subject to our outstanding options will become eligible for sale in the public market to the extent permitted by
the provisions of various vesting agreements and Rules 144 and 701 under the Securities Act of 1933, as amended. In
addition, each of our directors and executive officers and certain of our 5% stockholders have entered into lock-up
agreements with the underwriters in the offering pursuant to which these stockholders have agreed not to sell any our
shares of common stock for a period of 90 days. If these shares are sold after the expiration of this lock-up period or
the underwriters release any of these stockholders from the restrictions of the lock-up, the trading price of our
common stock could decline.

If equity research analysts do not publish research or reports, or publish unfavorable research or reports, about us,
our business, or our market, our stock price and trading volume could decline.

The trading market for our common stock is influenced by the research and reports that equity research analysts
publish about us and our business. Equity research analysts may elect not to provide research coverage of our common
stock and such lack of research coverage may adversely affect the market price of our common stock. In the event we
do have equity research analyst coverage, we will not have any control over the analysts or the content and opinions
included in their reports. The price of our common stock could decline if one or more equity research analysts
downgrade our stock or issue other unfavorable commentary or research. If one or more equity research analysts
ceases coverage of us or fails to publish reports on us regularly, demand for our common stock could decrease, which
in turn could cause our stock price or trading volume to decline.

If we fail to maintain proper and effective internal controls, our ability to produce accurate financial statements on
a timely basis could be impaired.

We are subject to the reporting requirements of the Exchange Act, the Sarbanes-Oxley Act, and the rules and
regulations of NASDAQ. The Sarbanes-Oxley Act requires, among other things, that we maintain effective disclosure
controls and procedures and internal control over financial reporting. We must perform system and process evaluation
and testing of our internal control over financial reporting to allow management to report on the effectiveness of our
internal controls over financial reporting in our Annual Report filing for that year, as required by Section 404 of the
Sarbanes-Oxley Act. As a private company, Private Miragen had never been required to test its internal controls
within a specified period. This will require that we incur substantial professional fees and internal costs to expand our
accounting and finance functions and that we expend significant management efforts. We may experience difficulty in
meeting these reporting requirements in a timely manner for each period.

We may discover weaknesses in our system of internal financial and accounting controls and procedures that could
result in a material misstatement of our financial statements. Our internal control over financial reporting will not

prevent or detect all errors and all fraud. A control system, no matter how well designed and operated, can provide
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only reasonable, not absolute, assurance that the control system s objectives will be met. Because of the inherent
limitations in all control systems, no evaluation of controls can provide absolute assurance that misstatements due to
error or fraud will not occur or that all control issues and instances of fraud will be detected.

If we are not able to comply with the requirements of Section 404 of the Sarbanes-Oxley Act, or if we are unable to
maintain proper and effective internal controls, we may not be able to produce timely and accurate financial

statements. If that were to happen, the market price of our common stock could decline, and it could be subject to
sanctions or investigations by NASDAQ, the SEC, or other regulatory authorities.
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If you purchase our common stock in this offering, you will incur immediate and substantial dilution in the book
value of your investment. You will experience further dilution if we issue additional equity securities in future
Sfundraising transactions.

Since the price per share of our common stock being offered is substantially higher than the net tangible book value

per share of our common stock, you will suffer substantial dilution with respect to the net tangible book value of the
common stock you purchase in this offering. Based on the public offering price of $5.50 per share and our net tangible
book value as of September 30, 2017, if you purchase shares of common stock in this offering, you will suffer
immediate and substantial dilution of $2.91 per share with respect to the net tangible book value of the common stock.
See the section entitled Dilution for a more detailed discussion of the dilution you will incur if you purchase common
stock in this offering.

We have broad discretion in the use of the net proceeds from this offering and we may not use them effectively.

Our management will have broad discretion in the application of the net proceeds from this offering, including for any
of the purposes described in the section titled Use of Proceeds, and you will be relying on the judgment of our
management regarding the application of these proceeds. You will not have the opportunity, as part of your
investment decision, to assess whether the proceeds are being used appropriately. Our management might not apply
the net proceeds or our existing cash in ways that ultimately increase the value of your investment. If we do not invest
or apply the net proceeds from this offering or our existing cash in ways that enhance stockholder value, we may fail
to achieve expected financial results, which could cause our stock price to decline. We intend to use the net proceeds
from the offering for working capital and general corporate purposes, which include the funding of clinical
development of our product candidates, and general and administrative expenses. These investments may not yield a
favorable return to our stockholders. See Use of Proceeds.
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SPECIAL NOTE REGARDING FORWARD-LOOKING STATEMENTS

This prospectus supplement, and the accompanying prospectus contains, and any free writing prospectus we have

authorized for use in connection with this offering, including the documents we incorporate by reference therein may

contain, forward-looking statements that involve substantial risks and uncertainties for purposes of the safe harbor

provided by the Private Securities Litigation Reform Act of 1995. All statements contained in this prospectus

supplement and the documents referenced above, other than statements of historical fact, including statements

regarding our strategy, future operations, future financial position, future revenue, projected expenses, prospects, plans

and objectives of management are forward-looking statements. The words believe, may, will, estimate, continue,
anticipate, intend, plan, expect, predict, potential, opportunity, goals, or should, and similar expressi

to identify forward-looking statements.

Such statements are based on management s current expectations and involve risks and uncertainties. Actual results
and performance could differ materially from those projected in the forward-looking statements as a result of many
factors, including, without limitation:

We have incurred losses since our inception, have a limited operating history on which to assess our business,
and anticipate that we will continue to incur significant losses for the foreseeable future.

Raising additional capital may cause dilution to our stockholders, restrict our operations or require us to
relinquish rights.

We have never generated any revenue from product sales and may never be profitable.

We are heavily dependent on the success of our product candidates, which are in the early stages of clinical
development. Some of our product candidates have produced results only in early stage or

pre-clinical settings, or for other indications than those for which we contemplate conducting development
and seeking FDA approval for, and we cannot give any assurance that we will generate sufficient data for any
of our product candidates to receive regulatory approval in our planned indications, which will be required
before they can be commercialized.

Regardless of clinical trial results, the FDA and other regulatory agencies may fail to approve our product
candidates for marketing;

We may be unsuccessful in maintaining orphan-drug designation for our product candidates because even
after an orphan drug is approved, the U.S. Food and Drug Administration, or FDA, can subsequently approve
a different drug for the same indication if the FDA concludes that the later drug is clinically superior in that it
is shown to be safer, more effective or makes a major contribution to patient care.
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Clinical trials are costly, time consuming and inherently risky, and we may fail to demonstrate safety and
efficacy to the satisfaction of applicable regulatory authorities. Results of earlier clinical trials may not be
replicated in later clinical trials.

The approach we are taking to discover and develop novel therapeutics using microRNA is unproven and may
never lead to marketable products.

Our microRNA therapeutic product candidates are based on a relatively novel technology, which makes it
difficult to predict the time and cost of development and regulatory approval, if at all. To date, no microRNA
therapeutics have been approved for marketing in the United States.

Our product candidates may cause undesirable side effects or have other properties that could delay or prevent
the regulatory approval, limit the commercial viability of an approved label, or result in significant negative
consequences following marketing approval, if any.

We may use our financial and human resources to pursue a particular research program or product candidate
and fail to capitalize on programs or product candidates that may be more profitable or for which there is a
greater likelihood of success.

We face substantial competition and our competitors may discover, develop or commercialize products faster
or more successfully than us.

We may be unable to realize the potential benefits of any collaboration.

We may attempt to form collaborations in the future with respect to our product candidates, but we may not
be able to do so, which may cause us to alter our development and commercialization plans.
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We may not be able to develop or identify technology that can effectively deliver MRG-106, MRG-201 or
any other of our micro-RNA-targeted product candidates to the intended diseased cells or tissues, and any
failure in such delivery technology could adversely affect and delay the development

of MRG-106, MRG-201 and our other product candidates.

If equity research analysts do not publish research or reports, or publish unfavorable research or reports, about

us, our business or our market, our stock price and trading volume could decline.
We have based these forward-looking statements largely on our current expectations and projections about future
events and trends that we believe may affect our financial condition, results of operations, business strategy,
short-term and long-term business operations and objectives, and financial needs. These forward-looking statements
are subject to a number of risks, uncertainties and assumptions, including those described above under the heading

Risk Factors. Moreover, we operate in a very competitive and rapidly changing environment. New risks emerge from

time to time. It is not possible for our management to predict all risks, nor can we assess the impact of all factors on
our business or the extent to which any factor, or combination of factors, may cause actual results to differ materially
from those contained in any forward-looking statements we may make. In light of these risks, uncertainties and
assumptions, the future events and trends discussed in this prospectus may not occur and actual results could differ
materially and adversely from those anticipated or implied in the forward-looking statements.

We undertake no obligation to revise or publicly release the results of any revision to these forward-looking
statements, except as required by law. Given these risks and uncertainties, readers are cautioned not to place undue

reliance on such forward-looking statements. All forward-looking statements are qualified in their entirety by this
cautionary statement.
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USE OF PROCEEDS

We estimate the net proceeds to us in this offering will be approximately $35,815,000 (or $41,243,500 if the
underwriters exercise their option to purchase an additional 1,050,000 shares from us in full), after deducting the
underwriting discounts and commissions and estimated offering expenses payable by us.

We intend to use the net proceeds for working capital and general corporate purposes, which include the funding of
clinical development of our product candidates, and general and administrative expenses.

The expected use of the net proceeds from this offering represents our intentions based upon our current plans and
business conditions, which could change in the future as our plans and business conditions evolve. The amounts and
timing of our actual expenditures depend on numerous factors, including the progress of our product candidate
development, status and results from clinical trials, collaborations we may enter into with third parties for our product
candidates, and any unforeseen cash needs.

Due to the uncertainties inherent in the clinical development and regulatory process, it is difficult to estimate with
certainty the exact amounts of the net proceeds from this offering that may be used for any purpose. As a result, our
management will have broad discretion in applying the net proceeds from this offering. Pending their ultimate use, we
plan to invest the net proceeds from this offering in short- and intermediate-term, interest bearing obligations,
investment-grade instruments, certificates of deposit or direct or guaranteed obligations of the U.S. government.
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DIVIDEND POLICY
We have never declared or paid any cash dividends on our capital stock. We anticipate that we will retain all of our
future earnings, if any, for use in the operation and expansion of our business and do not anticipate paying cash
dividends in the foreseeable future. Any future determination to declare cash dividends will be made at the discretion

of our board of directors, subject to compliance with certain covenants under our credit facility, which restricts or
limits our ability to declare or pay dividends.
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PRICE RANGE OF COMMON STOCK

On February 13, 2017, Signal and Private Miragen completed the Merger. Following the Merger, Private Miragen
merged with and into Signal, with Signal as the surviving corporation. In connection with these mergers, we changed
the name of the combined company to Miragen Therapeutics, Inc. and changed the trading symbol for our common
stock to  MGEN. Our common stock originally began trading on The Nasdaq Capital Market on June 17, 2014 under
the trading symbol SGNL. Prior to June 17, 2014, there was no public market for our common stock. The following
table sets forth, for the periods indicated, our high and low sales prices on The Nasdaq Capital Market (as adjusted for
the 1-for-15 reverse stock split of our common stock effected in November 2016).

HIGH LOW
Year Ended December 31, 2018

First Quarter (through February 8, 2018) $10.38 $ 6.40
Year Ended December 31, 2017

Fourth Quarter $10.72 6.02
Third Quarter 15.91 7.67
Second Quarter 13.50 7.39
First Quarter 18.00 4.76
Year Ended December 31, 2016

Fourth Quarter $15.11 $ 1.80
Third Quarter 9.45 6.00
Second Quarter 11.10 6.00
First Quarter 12.45 6.15
Year Ended December 31, 2015

Fourth Quarter $18.60 $ 9.94
Third Quarter 40.95 13.20
Second Quarter 44.10 21.30
First Quarter 59.55 26.40

On February 8, 2018, the last reported sale price of our common stock on The Nasdaq Capital Market was $6.52 per
share. As of September 30, 2017, we had 31 registered holders of record of our common stock. A substantially greater
number of holders of our common stock are street name or beneficial holders, whose shares of record are held by
banks, brokers, other financial institutions, and registered clearing agencies.
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CAPITALIZATION

The following table sets forth our cash and cash equivalents and capitalization as of September 30, 2017:

on an actual basis; and

on an as adjusted basis to reflect the sale by us of 7,000,000 shares of our common stock in this offering at the
public offering price of $5.50 per share, after deducting underwriting discounts and commissions and
estimated offering expenses payable by us.
You should read the data set forth in the table below in conjunction with our financial statements, including the related
notes, and Management s Discussion and Analysis of Financial Condition and Results of Operations from our
Quarterly Report on Form 10-Q for the fiscal quarter ended September 30, 2017, which are incorporated by reference
into this prospectus supplement.

AS OF SEPTEMBER 30, 2017
ACTUAL AS ADJUSTED
(unaudited)

(in thousands, except share

and per share data)
Cash and cash equivalents $ 42,805 $ 78,620

Long-term debt $ 1,391 $ 1,391
Stockholders equity:

Preferred stock, $0.01 par value per share; 5,000,000 shares authorized,

no shares issued and outstanding, actual and as adjusted

Common stock, $0.01 par value per share; 100,000,000 shares

authorized, 21,886,568 shares issued and outstanding,

actual; 28,886,568 shares issued and outstanding, as adjusted 219 289
Additional paid-in capital 125,973 161,718
Accumulated deficit (87,207) (87,207)
Total stockholders equity 38,985 74,800
Total capitalization $ 40,376
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