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PROSPECTUS SUPPLEMENT

(To Prospectus dated April 4, 2014)

$7,300,000

Common Stock

We have entered into a Capital on Demand™ Sales Agreement, or the sales agreement, with JonesTrading
Institutional Services LLC, or JonesTrading, relating to shares of our common stock offered by this prospectus
supplement and the accompanying prospectus. In accordance with the terms of the sales agreement, we may offer and
sell shares of our common stock, par value $0.001, having an aggregate offering price of up to $7.3 million from time
to time through JonesTrading.

Our common stock is listed on the NASDAQ Capital Market, or the Exchange, under the symbol ABIO. On
January 10, 2017, the last reported sale price of our common stock was $2.85 per share.

The aggregate market value of our outstanding common stock held by non-affiliates as of the date of this prospectus is
$21,941,722 based on 7,437,872 shares of outstanding common stock held by non-affiliates, and a per share price of
$2.95 based on the closing sale price of our common stock on December 23, 2016 (a date within 60 days of the date
hereof). Pursuant to General Instruction I.B.6 of Form S-3, in no event will we sell securities registered on the
registration statement of which this prospectus is a part in a public primary offering with a value exceeding more than
one-third of our public float in any 12-month period if our public float, measured in accordance with such instruction,
remains below $75.0 million. As of the date hereof, we have not offered any securities pursuant to General

Instruction I.B.6 of Form S-3 during the 12 calendar months prior to and including the date of this prospectus.

Sales of our common stock, if any, under this prospectus supplement and accompanying prospectus may be made in
sales deemed to be at the market offerings as defined in Rule 415 promulgated under the Securities Act of 1933, as
amended, or the Securities Act, including sales made directly on or through the Exchange, the existing trading market
for our common stock, sales made other than on an exchange or otherwise, in negotiated transactions at market prices
prevailing at the time of sale or at prices related to such prevailing market prices, and/or any other method permitted
by law. JonesTrading is not required to sell any specific number or dollar amount of securities, but will act as a sales
agent using commercially reasonable efforts consistent with its normal trading and sales practices, on mutually agreed
terms between JonesTrading and us. There is no arrangement for funds to be received in any escrow, trust or similar
arrangement.
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The compensation to JonesTrading for sales of common stock sold pursuant to the sales agreement will be an amount
equal to 3.0% of the gross proceeds of any shares of common stock sold under the sales agreement. In connection with
the sale of the common stock on our behalf, JonesTrading will be deemed to be an underwriter within the meaning of
the Securities Act and the compensation of JonesTrading will be deemed to be underwriting commissions or

discounts. We have also agreed to provide indemnification and contribution to JonesTrading with respect to certain
liabilities, including liabilities under the Securities Act or the Exchange Act of 1934, as amended, or the Exchange

Act.

Investing in our securities involves a high degree of risk. You should review carefully the risks and uncertainties
described under the heading Risk Factors on page S-4 of this prospectus and under similar headings in the
other documents that are incorporated by reference into this prospectus.

NEITHER THE SECURITIES AND EXCHANGE COMMISSION NOR ANY STATE SECURITIES
COMMISSION HAS APPROVED OR DISAPPROVED OF THESE SECURITIES OR DETERMINED IF
THIS PROSPECTUS SUPPLEMENT OR THE ACCOMPANYING PROSPECTUS ARE TRUTHFUL OR
COMPLETE. ANY REPRESENTATION TO THE CONTRARY IS A CRIMINAL OFFENSE.

JonesTrading

The date of this prospectus supplement is January 11, 2017.
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ABOUT THIS PROSPECTUS SUPPLEMENT

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 4, 2014, 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 that was filed with the Securities and
Exchange Commission, or 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.

This prospectus supplement and accompanying prospectus relate to the offering of our common stock. Before buying
any of the common stock that we are offering, we urge you to carefully read this prospectus supplement and
accompanying prospectus supplement, together with the information incorporated by reference as described under the
headings Where You Can Find More Information and Incorporation of Certain Information by Reference in this
prospectus supplement. These documents contain important information that you should consider when making your
investment decision.

You should rely only on the information contained in or incorporated by reference in this prospectus
supplement, the accompanying prospectus and in any free writing prospectus that we have authorized for use
in connection with this offering. We have not, and the sales agent has not, authorized anyone to provide you
with different information. If anyone provides you with different or inconsistent information, you should not
rely on it. We are not, and the sales agent is not, making an offer to sell these securities in any jurisdiction
where the offer or sale is not permitted. You should assume that the information appearing in this prospectus
supplement, the accompanying prospectus and the documents incorporated by reference in this prospectus
supplement, the accompanying prospectus and in any free writing prospectus that we have authorized for use
in connection with this offering, is accurate only as of the date of those respective documents. Our business,
financial condition, results of operations and prospects may have changed since those dates. You should read
this prospectus supplement, accompanying prospectus, the documents incorporated by reference in this
prospectus supplement and accompanying prospectus, and any free writing prospectus that we have authorized
for use in connection with this offering, in their entirety before making an investment decision.

Unless otherwise mentioned or unless the context requires otherwise, all references in this prospectus to ARCA,
company, we, us and our or similar references refer to ARCA biopharma, Inc.
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PROSPECTUS SUPPLEMENT SUMMARY

This summary highlights certain information about us, this offering and selected information contained elsewhere in
or incorporated by reference into this prospectus supplement or accompanying prospectus. This summary is not
complete and does not contain all of the information that you should consider before deciding whether to invest in our
common stock. For a more complete understanding of our company and this offering, we encourage you to read and
consider carefully the more detailed information in this prospectus supplement and accompanying prospectus,
including the information incorporated by reference in this prospectus, and the information included in any free
writing prospectus that we have authorized for use in connection with this offering, including the information under
the heading Risk Factors in this prospectus on page S-4 and in the documents incorporated by reference into this
prospectus supplement and the accompanying prospectus.

Company Overview

We are a biopharmaceutical company principally focused on developing genetically-targeted therapies for
cardiovascular diseases. Our lead product candidate, Gencaro (bucindolol hydrochloride), is a pharmacologically
unique beta-blocker and mild vasodilator that we are evaluating in a clinical trial for the treatment of atrial fibrillation,
or AF, in patients with heart failure with reduced left ventricular ejection fraction. We have identified common genetic
variations in receptors in the cardiovascular system that we believe interact with Gencaro s pharmacology and may
predict patient response to the drug.

We are testing this hypothesis in a Phase 2B/Phase 3 clinical trial of Gencaro, known as GENETIC-AF. We are
pursuing this indication for Gencaro because data from a prior Phase 3 HF trial of Gencaro in 2,708 heart failure, or
HF, patients which suggested that Gencaro may be successful in reducing or preventing AF.

Risks Associated with our Business
Our business is subject to numerous risks and uncertainties, including those highlighted in the section titled Risk

Factors immediately following this prospectus summary and those described under similar headings in the documents
incorporated by reference into this prospectus. These risks include:

Our clinical trials for our product candidates may not yield results that will enable us to further develop our
products and obtain regulatory approvals necessary to sell them

If we encounter difficulties enrolling patients in our clinical trials, our trials could be delayed or otherwise
adversely affected.

We will need to raise substantial additional funds through public or private equity transactions and/or
complete one or more strategic transactions, to continue development of Gencaro. If we are unable to raise
such financing or complete such a transaction, we may not be able to continue operations.

If we are not able to successfully develop, obtain U.S. Food and Drug Administration, or FDA, approval for,
and provide for the commercialization of Gencaro in a timely manner, we may not be able to continue our
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business operations.

We expect to depend on existing and future collaborations with third parties for the development of some of
our product candidates. If those collaborations are not successful, we may not be able to complete the
development of these product candidates.

We will need to establish a collaborative arrangement with a third-party diagnostics services provider to
obtain marketing clearance or approval of the companion genetic test. There is no guarantee that the FDA
will grant timely clearance or approval of the genetic test, if at all, and failure to obtain such timely clearance
or approval would adversely affect our ability to market Gencaro.

S-1
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Our product candidates are subject to extensive regulation, which can be costly and time-consuming, and
unsuccessful or delayed regulatory approvals could increase our future development costs or impair our
future revenue.

If approved by the FDA, Gencaro will be entering a competitive marketplace and may not succeed.
Corporate Information

On January 27, 2009, we completed a business combination, or the Merger, with Nuvelo, Inc. Immediately following

the Merger, we changed our name from Nuvelo, Inc. to ARCA biopharma, Inc. Our principal offices are located in

Westminster, Colorado, and our telephone number is (720) 940-2200. Our website address is www.arcabio.com. We

do not incorporate the information on our website into this prospectus supplement or accompanying prospectus, and

you should not consider it part of this prospectus supplement. For further information regarding us and our financial

information, you should refer to our recent filings with the Securities and Exchange Commission, or the SEC. See
Where You Can Find More Information and Incorporation of Certain Information by Reference.

Each of ARCA, ARCA biopharma, Gencaro and Gencaro Test is a registered trademark of ARCA biopharma, Inc.
Each of the other trademarks, trade names or service marks appearing in this prospectus belongs to its respective
holder.

S-2

Table of Contents



Edgar Filing: ARCA biopharma, Inc. - Form 424B5

Table of Conten

THE OFFERING

Common Stock Offered By Us Shares of our common stock having an aggregate offering price of up to
$7.3 million.

Manner of Offering At the market offering that may be made from time to time through our
sales agent, JonesTrading. See Plan of Distribution on page S-12.

Use of Proceeds We currently intend to use the net proceeds from the sale of the securities
under this prospectus for general corporate purposes, including clinical
trials, research and development expenses and general and administrative
expenses. See Use of Proceeds on page S-9 of this prospectus
supplement.

Risk Factors Investing in our common stock involves significant risks. See Risk
Factors on page S-4 of this prospectus supplement and under similar
headings in the accompanying prospectus and the other documents
incorporated by reference into this prospectus supplement.

NASDAQ Capital Market Symbol ABIO

S-3
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RISK FACTORS

Investing in our common stock involves significant risks, some of which are described below. You should carefully
consider these risks, as well as the other information in this prospectus supplement and the accompanying prospectus
and any free writing prospectus authorized in connection with this offering, including documents incorporated by
reference, such as our most recent Annual Report on Form 10-K and Quarterly Report on Form 10-Q filed with the
SEC, and in other documents that we have filed or subsequently file with the SEC that are incorporated by reference,
before deciding whether to invest in our common stock. Each of the risk factors could adversely affect our business,
operating results and financial condition, as well as adversely affect the value of an investment in our securities, and
the occurrence of any of these risks might cause you to lose all or part of your investment. Additional risks not
presently known to us or that we currently believe are immaterial may also significantly impair our business
operations. Please also read carefully the section below titled Special Note Regarding Forward-Looking
Statements.

Additional Risks Related to this Offering

If you purchase our common stock in this offering, you may incur immediate dilution in the book value of your
investment.

The offering price per share in this offering may exceed the net tangible book value per share of our common stock
outstanding prior to this offering. Assuming that an aggregate of 2,607,142 shares of our common stock are sold at a
price of $2.80 per share, the last reported sale price of our common stock on the Exchange on January 9, 2017, for
aggregate gross proceeds of $7.3 million, and after deducting commissions and estimated offering expenses payable
by us, you would experience immediate dilution of $(0.06) per share, representing the difference between our as
adjusted net tangible book value per share as of September 30, 2016 after giving effect to this offering and the
assumed offering price. If we were to sell shares of our common stock in this offering at a price per share greater than
our net tangible book value, it would result in dilution of your investment. The exercise of outstanding stock options
and warrants or the settlement of outstanding restricted stock units would result in further dilution of your investment.
See the section entitled Dilution below for a more detailed illustration of the dilution you may incur if you participate
in this offering. Because the sales of the shares offered hereby will be made directly into the market or in negotiated
transactions, the prices at which we sell these shares will vary and these variations may be significant. Purchasers of
the shares we sell, as well as our existing shareholders, will experience significant dilution if we sell shares at prices
significantly below the price at which they invested.

Future sales or the possibility of future sales of our common stock may depress the market price of our common
stock.

Sales in the public market of substantial amounts of our common stock could depress prevailing market prices of our
common stock. As of September 30, 2016, approximately 9.1 million shares of common stock were outstanding, and
all of these shares are freely transferable without restriction or further registration under the Securities Act, except for
shares held by our directors, officers and other affiliates and unregistered shares held by non-affiliates. The sale of
these additional shares, or the perception that such sales may occur, could depress the market price of our common
stock.

As of September 30, 2016, approximately 3.7 million shares of our common stock were issuable upon the exercise of
outstanding warrants. Once a warrant is exercised, if the shares of our common stock issued upon the exercise of any
such warrant are not available for sale in the open market without further registration under the Securities Act, then

the holder can arrange for the resale of shares either by invoking any applicable registration rights, causing the shares
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to be registered under the Securities Act and thus freely transferable, or by relying on an exemption to the Securities
Act. For instance, in July 2015, we filed a registration statement on Form S-3 which registered for resale an aggregate
of 2.4 million shares of our common stock issuable upon exercise of outstanding warrants. If these registration rights,
or similar registration rights that may apply to securities we may issue in the future, are exercised, it could result in
additional sales of our common stock in the market, which may have an adverse effect on our stock price.
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As of September 30, 2016, there were approximately 617,000 shares of our common stock which may be issued upon
the exercise of outstanding stock options and the settlement of restricted stock units, and we anticipate that we will
continue to issue stock option and restricted stock unit awards to our employees and consultants in the fiscal year
ended December 31, 2017 and thereafter. If and when these options are exercised and these restricted stock units are
vested, such shares will be available for sale in the open market without further registration under the Securities Act.
The existence of these outstanding options and restricted stock units may negatively affect our ability to complete
future equity financings at acceptable prices and on acceptable terms. The exercise of those options and settlement of
the restricted stock units, and the prompt resale of shares of our common stock received, may also result in downward
pressure on the price of our common stock.

In the absence of a significant strategic transaction, we will need to raise significant additional capital to finance the
research, development and commercialization of Gencaro. If future securities offerings occur, they would dilute our
current stockholders equity interests and could reduce the market price of our common stock.

We have implemented anti-takeover provisions that could discourage, prevent or delay a takeover, even if the
acquisition would be beneficial to our stockholders.

Provisions of our certificate of incorporation and bylaws, as well as provisions of Delaware law, could make it more
difficult for a third party to acquire us, even if doing so would benefit our stockholders. These provisions:

establish a classified board of directors so that not all members of our board may be elected at one time;

authorize the issuance of up to approximately 5 million additional shares of preferred stock that could be
issued by our board of directors to increase the number of outstanding shares and hinder a takeover attempt;

limit who may call a special meeting of stockholders;

prohibit stockholder action by written consent, thereby requiring all stockholder actions to be taken at a
meeting of our stockholders; and

establish advance notice requirements for nominations for election to our board of directors or for

proposing matters that can be acted upon at a stockholder meeting.
Specifically, our certificate of incorporation provides that all stockholder action must be effected at a duly called
meeting and not by a written consent. The bylaws provide, however, that our stockholders may call a special meeting
of stockholders only upon a request of stockholders owning at least 50% of our outstanding common stock. These
provisions of our certificate of incorporation and bylaws could discourage potential acquisition proposals and could
delay or prevent a change in control. We designed these provisions to reduce our vulnerability to unsolicited
acquisition proposals and to discourage certain tactics that may be used in proxy fights. These provisions, however,
could also have the effect of discouraging others from making tender offers for our shares. As a consequence, they
also may inhibit fluctuations in the market price of our shares that could result from actual or rumored takeover
attempts. Such provisions also may have the effect of preventing changes in our management.
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We are permitted to issue shares of our preferred stock without stockholder approval upon such terms as our board of
directors determines. Therefore, the rights of the holders of our common stock are subject to, and may be adversely
affected by, the rights of the holders of our preferred stock that may be issued in the future. In addition, the issuance of
preferred stock could have a dilutive effect on the holdings of our current stockholders.

We are subject to the Delaware anti-takeover laws regulating corporate takeovers. These anti-takeover laws prevent a
Delaware corporation from engaging in a merger or sale of more than 10% of its assets with any stockholder,
including all affiliates and associates of the stockholder, who owns 15% or more of the corporation s outstanding
voting stock, for three years following the date that the stockholder acquired 15% or more of the corporation s stock
unless:

the board of directors approved the transaction where the stockholder acquired 15% or more of the
corporation s stock;

after the transaction in which the stockholder acquired 15% or more of the corporation s stock, the
stockholder owned at least 85% of the corporation s outstanding voting stock, excluding shares owned by
directors, officers and employee stock plans in which employee participants do not have the right to
determine confidentially whether shares held under the plan will be tendered in a tender or exchange offer;
or

S-5
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on or after this date, the merger or sale is approved by the board of directors and the holders of at least
two-thirds of the outstanding voting stock that is not owned by the stockholder.
The provisions of our governing documents and current Delaware law may collectively:

lengthen the time required for a person or entity to acquire control of us through a proxy contest for the
election of a majority of our board of directors;

discourage bids for our common stock at a premium over market price; and

generally deter efforts to obtain control of us.
Our management might apply the net proceeds from this offering in ways with which you do not agree and in ways
that may impair the value of your investment.

We currently intend to use the net proceeds from the sale of the securities under this prospectus for general corporate
purposes, including clinical trials, potential in-licensing agreements, research and development expenses and general
and administrative expenses. Our management has broad discretion as to the use of these proceeds and you will be
relying on the judgment of our management regarding the application of these proceeds. We might apply these
proceeds in ways with which you do not agree, or in ways that do not yield a favorable return. If our management
applies these proceeds in a manner that does not yield a significant return, if any, on our investment of these net
proceeds, it could compromise our ability to pursue our growth strategy and adversely affect the market price of our
common stock.

S-6
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SPECIAL NOTE REGARDING FORWARD-LOOKING STATEMENTS

This prospectus supplement, accompanying prospectus, the documents incorporated by reference and any free writing
prospectus that we have authorized for use in connection with this offering contain forward-looking statements within

the meaning of Section 27A of the Securities Act and Section 21E of the Exchange Act. These are based on our
management s current beliefs, expectations and assumptions about future events, conditions and results and on

information currently available to us. Discussions containing these forward-looking statements may be found, among

other places, in the Sections entitled Business,  Risk Factors and Management s Discussion and Analysis of Financial
Condition and Results of Operations incorporated by reference from our most recent Quarterly Report on Form 10-Q,

as well as any amendments thereto, filed with the SEC.

Any statements in this prospectus supplement, accompanying prospectus or incorporated herein, about our
expectations, beliefs, plans, objectives, assumptions or future events or performance are not historical facts and are
forward-looking statements. These forward-looking statements involve known and unknown risks, uncertainties and
other factors that may cause our actual results, levels of activity, performance or achievements to be materially
different from the information expressed or implied by these forward-looking statements. While we believe that we
have a reasonable basis for each forward-looking statement contained in this prospectus supplement and
accompanying prospectus, we caution you that these statements are based on a combination of facts and factors
currently known by us and our projections of the future, about which we cannot be certain. As a result of these factors,
we cannot assure you that the forward-looking statements in this prospectus supplement, accompanying prospectus or
documents incorporated by reference will prove to be accurate. Furthermore, if our forward-looking statements prove
to be inaccurate, the inaccuracy may be material. In light of the significant uncertainties in these forward-looking
statements, you should not regard these statements as a representation or warranty by us or any other person that we
will achieve our objectives and plans in any specified time frame, or at all. You should not place undue reliance on
these forward-looking statements, which apply only as of the date of this prospectus. You should read this prospectus,
any accompanying prospectus supplement and the documents incorporated by reference completely and with the
understanding that our actual future results may be materially different from what we expect.

These forward-looking statements include, but are not limited to, statements regarding:

the timing and results of any clinical trials, including GENETIC-AF, any potential future GENETIC-AF
trials, the ongoing Gencaro trial for the prevention of AF, the potential for genetic variations to predict
individual patient response to Gencaro, Gencaro s potential to treat AF, future treatment options for patients
with AF, and the potential for Gencaro to be the first genetically-targeted atrial fibrillation prevention
treatment;

our ability to obtain U.S. and foreign regulatory approval for our product candidates and the ability of our
product candidates to meet existing or future regulatory standards;

our expectations regarding federal, state and foreign regulatory requirements;

the therapeutic benefits and effectiveness of our product candidates;

Table of Contents 14



Edgar Filing: ARCA biopharma, Inc. - Form 424B5

the accuracy of our estimates of the size and characteristics of the markets that may be addressed by our
product candidates;

our ability to obtain additional funding or enter into a strategic or other transaction;

the extent to which our issued and pending patents may protect our products and technology;

the potential of such product candidates to lead to the development of safe or effective therapies;

our ability to enter into collaborations;

our ability to maintain listing of our common stock on a national exchange;

our future operating expenses, our future losses, our future expenditures, and the sufficiency of our cash
resources to maintain operations;

S-7
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our ability to compete with other companies that are or may be developing or selling products that are
competitive with our product candidates;

anticipated trends and challenges in our potential markets; and

our ability to attract and retain key personnel.

In some cases, you can identify forward-looking statements by the words may, might, can, will, tobe, could,
should, expect, intend, plan, objective, anticipate, believe, estimate, predict, project, potential,
ongoing, or the negative of these terms, or other comparable terminology intended to identify statements about the

future, although not all forward-looking statements contain these words. These statements involve known and

unknown risks, uncertainties and other factors that may cause our actual results, levels of activity, performance or

achievements to be materially different from the information expressed or implied by these forward-looking

statements.

You should refer to the Risk Factors section, or under similar heading, contained in this prospectus supplement,
accompanying prospectus, the documents incorporated by reference and any related free writing prospectus for a
discussion of important factors that may cause our actual results to differ materially from those expressed or implied
by our forward-looking statements.

Except as required by law, we assume no obligation to update these forward-looking statements publicly, or to revise
any forward-looking statements to reflect events or developments occurring after the date of this prospectus, even if
new information becomes available in the future.

S-8

Table of Contents 16



Edgar Filing: ARCA biopharma, Inc. - Form 424B5

Table of Conten

USE OF PROCEEDS

We may issue and sell shares of our common stock having aggregate sales proceeds of up to $7.3 million from time to
time. Because there is no minimum offering amount required as a condition to close this offering, the actual total
public offering amount, commissions and proceeds to us, if any, are not determinable at this time. There can be no
assurance that we will sell any shares under or fully utilize the sales agreement with JonesTrading as a source of
financing.

We currently intend to use the net proceeds from the sale of the securities under this prospectus for general corporate
purposes, including clinical trials, potential in-licensing agreements, research and development expenses and general
and administrative expenses. We may also use a portion of the net proceeds to invest in or acquire businesses or
technologies that we believe are complementary to our own, although we have no current plans, commitments or
agreements with respect to any acquisitions as of the date of this prospectus. Pending these uses, we will have broad
discretion in the way that we use the net proceeds of this offering.

S-9
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DILUTION

Our net tangible book value as of September 30, 2016 was approximately $26.5 million, or $2.92 per share. Net
tangible book value per share is determined by dividing our total tangible assets, less total liabilities, by the number of
shares of our common stock outstanding as of September 30, 2016. Dilution with respect to net tangible book value
per share represents the difference between the amount per share paid by purchasers of shares of common stock in this
offering and the net tangible book value per share of our common stock immediately after this offering.

After giving effect to the sale of 2,607,142 shares of our common stock in this offering at an assumed offering price of
$2.80 per share, the last reported sale price of our common stock on the Exchange on January 9, 2017, and after
deducting estimated offering commissions and offering expenses payable by us, our as adjusted net tangible book
value as of September 30, 2016 would have been approximately $33.4 million, or $2.86 per share. This represents an
immediate decrease in net tangible book value of $0.06 per share to existing stockholders and immediate dilution of
$(0.06) per share to investors purchasing our common stock in this offering at the public offering price. The following
table illustrates this dilution on a per share basis:

Assumed public offering price per share $ 2.80
Net tangible book value per share of as September 30, 2016 $ 292
Decrease in net tangible book value per share attributable to this offering $ (0.06)

As adjusted net tangible book value per share as of September 30, 2016, after giving effect to
this offering $ 2.86

Dilution per share to investors purchasing our common stock in this offering $(0.06)

The above discussion and table are based on 9,080,703 shares of our common stock outstanding as of September 30,
2016, and exclude:

584,865 shares of our common stock issuable upon the exercise of stock options outstanding as of
September 30, 2016, at a weighted average exercise price of $6.64 per share;

3,718,022 shares of our common stock issuable upon exercise of warrants outstanding as of September 30,
2016, at a weighted average exercise price of $9.67 per share;

32,402 shares of our common stock issuable upon the settlement of restricted stock units outstanding as of
September 30, 2016; and

637,830 shares of our common stock reserved for issuance under our equity incentive, non-employee
director stock award and employee stock purchase plans as of September 30, 2016.
The table above assumes for illustrative purposes that an aggregate of 2,607,142 shares of our common stock are sold
during the term of the sales agreement with JonesTrading at a price of $2.80 per share, the last reported sale price of
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our common stock on the Exchange on January 9, 2017, for aggregate gross proceeds of $7.3 million. The shares
subject to the sales agreement with JonesTrading are being sold from time to time at various prices. An increase of
$1.00 per share in the price at which the shares are sold from the assumed offering price of $2.80 per share shown in
the table above, assuming all of our common stock in the aggregate amount of $7.3 million during the term of the
sales agreement with JonesTrading is sold at that price, would increase our adjusted net tangible book value per share
after the offering to $3.04 per share and would increase the dilution in net tangible book value per share to new
investors in this offering to $0.76 per share, after deducting commissions and estimated aggregate offering expenses
payable by us. A decrease of $1.00 per share in the price at which the shares are sold from the assumed offering price
of $2.80 per share shown in the table above, assuming all of our common stock in the aggregate amount of

$7.3 million during the term of the sales agreement with JonesTrading is sold at that price, would decrease our
adjusted net tangible book value per share after the offering to $2.55 per share and would decrease the dilution in net
tangible book value per share to new investors in this offering to $(0.75) per share, after deducting commissions and
estimated aggregate offering expenses payable by us. This information is supplied for illustrative purposes only.

S-10
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To the extent that outstanding options or warrants outstanding as of September 30, 2016 have been or may be
exercised or other shares issued, investors purchasing our common stock in this offering may experience further
dilution. In addition, we may choose to raise additional capital due to market conditions or strategic considerations
even if we believe we have sufficient funds for our current or future operating plans. To the extent that additional

capital is raised through the sale of equity or convertible debt securities, the issuance of these securities could result in
further dilution to our stockholders.
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PLAN OF DISTRIBUTION

We have entered into a sales agreement with JonesTrading, under which we may issue and sell shares of our common
stock having an aggregate gross sales price of up to $7.3 million from time to time through JonesTrading acting as a
sales agent. Sales of our common stock, if any, under this prospectus may be made in sales deemed to be at the market
offerings as defined in Rule 415 promulgated under the Securities Act, including sales made directly on or through the
NASDAQ Capital Market, the existing trading market for our common stock, sales made to or through a market

maker other than on an exchange or otherwise, in negotiated transactions at market prices prevailing at the time of sale
or at prices related to such prevailing market prices, and/or any other method permitted by law.

Each time we wish to issue and sell common stock, we will notify JonesTrading of the number of shares to be issued,
the dates on which such sales are anticipated to be made, any minimum price below which sales may not be made and
other sales parameters as we deem appropriate. Once we have so instructed JonesTrading, unless JonesTrading
declines to accept the terms of the notice, JonesTrading has agreed, subject to the terms and conditions of the sales
agreement, to use its commercially reasonable efforts consistent with its normal trading and sales practices to sell such
shares up to the amount specified on such terms. We may instruct JonesTrading not to sell shares of common stock if
the sales cannot be effected at or above the price designated by us in any such instruction. We or JonesTrading may
suspend the offering of shares of common stock being made through JonesTrading under the sales agreement upon
proper notice to the other party.

We will pay JonesTrading commissions for its services in acting as agent in the sale of our common stock.
JonesTrading will be entitled to compensation at a commission rate equal to 3% of the aggregate gross sales price of
the shares sold. Because there is no minimum offering amount required as a condition to close this offering, the actual
total public offering amount, commissions and proceeds to us, if any, are not determinable at this time. We have also
agreed to reimburse JonesTrading for certain specified expenses, including the fees and disbursements of its legal
counsel in an amount not to exceed $35,000, as provided in the sales agreement. We estimate that the total expenses
for the offering, excluding compensation and reimbursements payable to JonesTrading under the terms of the sales
agreement, will be approximately $80,000.

Settlement for sales of common stock will occur on the third business day following the date on which any sales are
made, or on some other date that is agreed upon by us and JonesTrading in connection with a particular transaction, in
return for payment of the net proceeds to us. There is no arrangement for funds to be received in an escrow, trust or
similar arrangement.

In connection with the sale of the common stock on our behalf, JonesTrading may be deemed to be an underwriter
within the meaning of the Securities Act and the compensation of JonesTrading may be deemed to be underwriting
commissions or discounts. We have agreed to provide indemnification and contribution to JonesTrading against

certain civil liabilities, including liabilities under the Securities Act.

Our common stock is listed on the Exchange and trades under the symbol ABIO. The transfer agent of our common
stock is Computershare Trust Company, N.A.

JonesTrading and/or its affiliates may in the future provide various investment banking and other financial services for
us for which services they may in the future receive customary fees.

S-12
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LEGAL MATTERS

The validity of the common stock offered by this prospectus will be passed upon by Cooley LLP, Broomfield,
Colorado. Duane Morris LLP, Newark, New Jersey, is counsel for JonesTrading in connection with this offering.

EXPERTS

The financial statements of ARCA biopharma, Inc. as of December 31, 2015 and 2014, and for each of the years in the
two-year period ended December 31, 2015, have been incorporated by reference herein in reliance upon the report of
KPMG LLP, independent registered public accounting firm, incorporated by reference herein, and upon the authority
of said firm as experts in accounting and auditing.

WHERE YOU CAN FIND MORE INFORMATION

This prospectus supplement and accompanying prospectus are part of a registration statement on Form S-3 we filed
with the SEC. This prospectus supplement and accompanying prospectus do not contain all of the information set
forth in the registration statement and the exhibits to the registration statement. For further information with respect to
us and the securities we are offering under this prospectus supplement and accompanying prospectus, we refer you to
the registration statement and the exhibits and schedules filed as a part of the registration statement. You should rely
only on the information contained in this prospectus supplement, accompanying prospectus or incorporated by
reference. We have not authorized anyone else to provide you with different information. We are not making an offer
of these securities in any state where the offer is not permitted. You should not assume that the information in this
prospectus supplement or accompanying prospectus is accurate as of any date other than the date on the front page of
this prospectus supplement and the date on the front page of the accompanying prospectus, as applicable, regardless of
the time of delivery of this prospectus supplement and accompanying prospectus or any sale of the securities offered
by this prospectus supplement and accompanying prospectus.

We file annual, quarterly and current reports, proxy statements and other information with the SEC. You may read and
copy the registration statement, as well as any other document filed by us with the SEC, at the SEC s Public Reference
Room at 100 F Street NE, Washington, D.C. 20549. You can also request copies of these documents by writing to the
SEC and paying a fee for the copying cost. You may obtain information on the operation of the Public Reference
Room by calling the SEC at (800) SEC-0330. The SEC maintains a website that contains reports, proxy statements

and other information regarding issuers that file electronically with the SEC, including ARCA biopharma. The address
of the SEC website is www.sec.gov.

We maintain a website at www.arcabio.com. Information contained in or accessible through our website does not
constitute a part of this prospectus supplement or accompanying prospectus.

INCORPORATION OF CERTAIN INFORMATION BY REFERENCE

The SEC allows us to incorporate by reference information into this prospectus supplement and accompanying
prospectus, which means that we can disclose important information to you by referring you to another document filed
separately with the SEC. The SEC file number for the documents incorporated by reference in this prospectus is
000-22873. The documents incorporated by reference into this prospectus contain important information that you
should read about us.

The following documents are incorporated by reference into this document:
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our Annual Report on Form 10-K for the fiscal year ended December 31, 2015 filed with the SEC on
March 17, 2016;

the information specifically incorporated by reference into our Annual Report on Form 10-K for the fiscal
year ended December 31, 2015 from our definitive proxy statement on Schedule 14A (other than information
furnished rather than filed) filed with the SEC on April 27, 2016;
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our Quarterly Reports on Form 10-Q filed with the SEC on May 11, 2016, August 9, 2016 and
November 14, 2016;

our Current Reports on Form 8-K (other than information furnished rather than filed) filed with the SEC on
January 12, 2016, February 16, 2016, March 7, 2016, April 18, 2016, June 13, 2016, August 18, 2016,
October 6, 2016 and January 11, 2017; and

the description of our securities contained in our Form S-1 filed with the SEC on March 25, 2013, including
any amendments thereto or reports filed for the purpose of updating such description.
We also incorporate by reference into this prospectus all documents (other than current reports furnished under
Item 2.02 or Item 7.01 of Form 8-K and exhibits filed on such form that are related to such items) that are filed by us
with the SEC pursuant to Sections 13(a), 13(c), 14 or 15(d) of the Exchange Act (i) after the date of the initial filing of
the registration statement of which this prospectus supplement and accompanying prospectus form a part and prior to
effectiveness of the registration statement, or (ii) after the date of this prospectus supplement and accompanying
prospectus but prior to the termination of the offering. These documents include periodic reports, such as Annual
Reports on Form 10-K, Quarterly Reports on Form 10-Q and Current Reports on Form 8-K, as well as proxy
statements.

We will provide to each person, including any beneficial owner, to whom a prospectus supplement and accompanying
prospectus is delivered, without charge upon written or oral request, a copy of any or all of the documents that are
incorporated by reference into this prospectus but not delivered with the prospectus, including exhibits that are
specifically incorporated by reference into such documents. You should direct any requests for documents by writing
us at 11080 CirclePoint Road, Suite 140, Westminster, Colorado 80020 Attn: Corporate Secretary or telephoning us at
(720) 940-2200.

Any statement contained herein or in a document incorporated or deemed to be incorporated by reference into this
document will be deemed to be modified or superseded for purposes of the document to the extent that a statement
contained in this document or any other subsequently filed document that is deemed to be incorporated by reference
into this document modifies or supersedes the statement.

S-14
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PROSPECTUS

$75,000,000
Common Stock
Preferred Stock
Debt Securities

Warrants

From time to time, we may offer and sell up to $75,000,000 of any combination of the securities described in this
prospectus, either individually or in combination with other securities. We may also offer common stock or preferred
stock upon conversion of debt securities, common stock upon conversion of preferred stock, or common stock,
preferred stock or debt securities upon the exercise of warrants.

We will provide the specific terms of these offerings and securities in one or more supplements to this prospectus. We
may also authorize one or more free writing prospectuses to be provided to you in connection with these offerings.
The prospectus supplement and any related free writing prospectus may also add, update or change information
contained in this prospectus. You should carefully read this prospectus, the applicable prospectus supplement and any
related free writing prospectus, as well as the documents incorporated by reference, before buying any of the securities
being offered.

Our common stock is listed on The NASDAQ Capital Market under the trading symbol ABIO. On April 3, 2014, the
last reported sale price of our common stock was $1.87 per share. The applicable prospectus supplement will contain
information, where applicable, as to other listings, if any, on The NASDAQ Capital Market or other securities
exchange of the securities covered by the applicable prospectus supplement.

INVESTING IN OUR SECURITIES INVOLVES A HIGH DEGREE OF RISK. YOU SHOULD REVIEW
CAREFULLY THE RISKS AND UNCERTAINTIES DESCRIBED UNDER THE HEADING _RISK
FACTORS CONTAINED IN THE APPLICABLE PROSPECTUS SUPPLEMENT AND IN ANY FREE
WRITING PROSPECTUS WE HAVE AUTHORIZED FOR USE IN CONNECTION WITH A SPECIFIC
OFFERING, AND UNDER SIMILAR HEADINGS IN THE DOCUMENTS THAT ARE INCORPORATED
BY REFERENCE INTO THIS PROSPECTUS AS DESCRIBED ON PAGE 7.
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THIS PROSPECTUS MAY NOT BE USED TO CONSUMMATE A SALE OF SECURITIES UNLESS
ACCOMPANIED BY A PROSPECTUS SUPPLEMENT.

The securities may be sold directly by us to investors, through agents designated from time to time or to or through
underwriters or dealers, on a continuous or delayed basis. For additional information on the methods of sale, you

should refer to the section entitled Plan of Distribution in this prospectus. If any agents or underwriters are involved in
the sale of any securities with respect to which this prospectus is being delivered, the names of such agents or
underwriters and any applicable fees, commissions, discounts and over-allotment options will be set forth in a

prospectus supplement. The price to the public of such securities and the net proceeds we expect to receive from such
sale will also be set forth in a prospectus supplement.

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.

The date of this prospectus is April 4, 2014.
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ABOUT THIS PROSPECTUS

This prospectus is part of a registration statement on Form S-3 that we filed with the Securities and Exchange
Commission, or SEC, utilizing a shelf registration process. Under this shelf registration process, we may offer and sell
shares of our common stock and preferred stock, various series of debt securities and/or warrants to purchase any of
such securities, either individually or in combination with other securities, in one or more offerings, up to a total dollar
amount of $75,000,000. This prospectus provides you with a general description of the securities we may offer.

Each time we offer securities under this prospectus, we will provide a prospectus supplement that will contain more
specific information about the terms of that offering. We may also authorize one or more free writing prospectuses to
be provided to you that may contain material information relating to these offerings. The prospectus supplement and
any related free writing prospectus that we may authorize to be provided to you may also add, update or change any of
the information contained in this prospectus or in the documents that we have incorporated by reference into this
prospectus. We urge you to read carefully this prospectus, any applicable prospectus supplement and any free writing
prospectus we have authorized for use in connection with a specific offering, together with the information
incorporated herein by reference as described under the heading Incorporation of Certain Information by Reference,
before buying any of the securities being offered.

This prospectus may not be used to consummate a sale of securities unless it is accompanied by a prospectus
supplement.

You should rely only on the information contained in, or incorporated by reference into, this prospectus and any
applicable prospectus supplement, along with the information contained in any free writing prospectus we have
authorized for use in connection with a specific offering. We have not authorized anyone to provide you with different
or additional information. This prospectus is an offer to sell only the securities offered hereby, but only under
circumstances and in jurisdictions where it is lawful to do so.

The information appearing in this prospectus, any applicable prospectus supplement or any related free writing
prospectus is accurate only as of the date on the front of the document and any information we have incorporated by
reference is accurate only as of the date of the document incorporated by reference, regardless of the time of delivery
of this prospectus, any applicable prospectus supplement or any related free writing prospectus, or any sale of a
security. Our business, financial condition, results of operations and prospects may have changed since those dates.

This prospectus contains 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 section entitled Where You Can Find More
Information.
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PROSPECTUS SUMMARY

This summary highlights selected information contained elsewhere in this prospectus or incorporated by reference in
this prospectus, and does not contain all of the information that you need to consider in making your investment
decision. You should carefully read the entire prospectus, the applicable prospectus supplement and any related free
writing prospectus, including the risks of investing in our securities discussed under the heading Risk Factors
contained in the applicable prospectus supplement and any related free writing prospectus, and under similar
headings in the other documents that are incorporated by reference into this prospectus. You should also carefully
read the information incorporated by reference into this prospectus, including our financial statements, and the
exhibits to the registration statement of which this prospectus is a part.

ARCA biopharma, Inc.
Overview

We are a biopharmaceutical company principally focused on developing genetically-targeted therapies for
cardiovascular diseases. Our lead product candidate is Gencaro (bucindolol hydrochloride), a pharmacologically
unique beta-blocker and mild vasodilator that we plan to evaluate in a new clinical trial for the treatment of atrial
fibrillation, or AF, in patients with heart failure and/or left ventricular dysfunction, or HFREF. We have identified
common genetic variations in receptors in the cardiovascular system that we believe interact with Gencaro s
pharmacology and may predict patient response to the drug.

We plan to test this hypothesis in a Phase 2B/3 clinical trial of Gencaro, known as GENETIC-AF. We are pursuing
this indication for Gencaro because data from the previously conducted Phase 3 HF trial of Gencaro in 2,708 HF
patients, or the BEST trial, suggest that Gencaro may be successful in reducing or preventing AF.

AF is a disorder in which the normally regular and coordinated contraction pattern of the heart s two small upper
chambers (the atria) becomes irregular and uncoordinated. The irregular contraction pattern associated with AF causes
blood to pool in the atria, predisposing the formation of clots potentially resulting in stroke.

AF is considered an epidemic cardiovascular disease. The estimated number of individuals with AF globally in 2010
was 33.5 million. According to the 2014 American Heart Association report on Heart Disease and Stroke Statistics,
the estimated number of individuals with AF in the U.S. in 2010 ranged from 2.7 million to 6.1 million people. AF
increases the risk of stroke and may also contribute to worsening heart failure. The approved therapies for the
treatment or prevention AF have certain disadvantages in HFREF patients, such as toxic or cardiovascular adverse
effects, and most of the approved drugs for AF are contra indicated or have warnings in their prescribing information
for such patients. We believe there is an unmet medical need for new AF treatments that have fewer side effects than
currently available therapies and are more effective, particularly in HFREF patients.

GENETIC-AF is planned as a multi-center, randomized, double-blind clinical trial designed to compare the safety and
efficacy of Gencaro to an active comparator, the beta-blocker Toprol XL (metoprolol succinate), in HFREF patients
recently diagnosed with persistent AF and having beta-1 389 arginine homozygous genotype, the genotype we believe
responds most favorably to Gencaro. The primary endpoint of GENETIC-AF, time to recurrent symptomatic AF or
all-cause mortality, will be measured over a twenty-four week period after a patient has been electrically cardioverted
to restore normal heart rhythm.

We believe data from the BEST trial indicate that Gencaro may have a genetically regulated effect in reducing or
preventing AF, whereas we believe the therapeutic benefit of Toprol XL does not appear to be enhanced in patients
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with this genotype. A retrospective analysis of data from the BEST trial shows that the entire cohort of patients in the
BEST trial treated with Gencaro had a 41% reduction in the risk of new onset AF (time-to-event) compared to placebo
(p =0.0004). In the BEST DNA substudy, patients with the beta-1 389 arginine homozygous genotype experienced a
74% (p = 0.0003) reduction in risk of AF when receiving Gencaro, based on the same analysis. The beta-1 389
arginine homozygous genotype was present in about 47% of the patients in the BEST pharmacogenetic substudy, and
we estimate it is present in about 50% of the US general population.
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We have created an adaptive design for GENETIC-AF. It is anticipated that the trial will be initiated as a Phase 2B
study in approximately 200 HFREF patients with recent onset, persistent AF who have the beta-1 389 arginine
homozygous genotype that we believe responds most favorably to Gencaro. In addition to measuring the primary
endpoint of recurrent symptomatic AF or all-cause mortality, an additional efficacy measure in the Phase 2B portion
of GENETIC-AF will be AF burden, defined as a patient s percentage of time in AF per day, regardless of symptoms.
All 200 patients in the Phase 2B portion of the trial will have either a newly or previously implanted Medtronic device
that measures and records AF burden. The GENETIC-AF Data Safety Monitoring Board (DSMB) will analyze certain
data from the Phase 2B portion of the trial and recommend based on a comparison to our pre-trial statistical
assumptions, whether the trial should proceed to Phase 3 and seek to enroll an additional 420 patients. The DSMB will
make their recommendation based on analysis of certain trial data after 200 patients have been enrolled and have
completed 24 weeks of follow-up, the period for measuring the trial s primary end-point. The interim analysis will
focus on available data regarding AF event rates, AF burden, and safety. Should the DSMB interim analysis conclude
that the interim data is consistent with pre-trial statistical assumptions and indicates potential for achieving statistical
significance for the Phase 3 endpoint, then the DSMB may recommend the study proceed to Phase 3. The DSMB may
also recommend changes to the study design before the trial proceeds to Phase 3, or it may recommend that the study
not proceed to Phase 3. Based on the DSMB recommendation, and other factors, including input from the trial s
steering committee, the Company, in consultation with the trial s Trial Steering Committee, will make the final
determination on the trial s development steps. The full Phase 2B/3 trial is designed for 90 percent power at a p-value
of less than 0.01 significance level to detect a 25 percent reduction in the risk of AF recurrence or death in patients in
the Gencaro arm compared to patients in the Toprol XL arm. The Company believes the Phase 2B portion of the study
will take approximately two and one-half years to complete from the time the first patient is enrolled until the planned
DSMB interim analysis of data from the initial 200 patients.

Our GENETIC-AF clinical trial of Gencaro requires a companion diagnostic test to identify the patient s receptor
genotype. Accordingly, the GENETIC AF trial will require the use of a third party diagnostic service to perform the
genetic testing. We have an agreement with Laboratory Corporation of America, or LabCorp, to provide the
companion diagnostic test and services to support our GENETIC-AF trial. LabCorp has developed the genetic test and
obtained an Investigational Device Exemption, or IDE, from the FDA for the companion diagnostic test which will be
used in our GENETIC-AF clinical trial.

Medtronic, Inc., a leader in medical technologies to improve the treatment of chronic diseases including cardiac
rhythm disorders is collaborating with us on the planned GENETIC-AF trial. Under the collaboration with Medtronic,
ARCA plans to conduct a substudy that will include continuous monitoring of the cardiac rhythms of all 200 patients
enrolled during the Phase 2B portion of the trial and approximately 100 additional patients in the Phase 3 portion of
GENETIC-AF. The collaboration will be administered by a joint ARCA-Medtronic committee. Medtronic will use its
proprietary CareLink System to collect and analyze the cardiac rhythm data from the implanted Medtronic devices
and the data will be used by the DSMB as part of the interim analysis. Medtronic will support the reimbursement
process for patients enrolled in the Phase 2B portion, and will provide financial support of unreimbursed costs for a
certain number of patients in the Phase 2B portion up to a certain maximum amount per patient. If GENETIC-AF
proceeds to Phase 3, we will seek to enroll an additional 100 patients, with Medtronic devices for monitoring and
recording AF burden, in the substudy. Medtronic will provide the agreed-on CareLink System cardiac rhythm data
collection and analysis for the Phase 3 portion of the substudy and support the reimbursement process.

We have been granted patents in the U.S., Europe, and other jurisdictions for methods of treating AF and HF patients
with Gencaro based on genetic testing, which we believe may provide market exclusivity for these uses of Gencaro
into at least 2026 in the US and into 2025 in Europe. In addition we believe that if Gencaro is approved, a Gencaro
patent will be eligible for patent term extension based on our current clinical trial plans which, if granted, may provide
market exclusivity for Gencaro into 2029 or 2030 in the US and Europe.
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To support the continued development of Gencaro, we completed public equity offerings during 2013 that raised
approximately $19.3 million of net proceeds. In February 2014, we completed a public equity offering that raised
approximately $7.9 million of net proceeds as additional funds for the planned Phase 2B portion of the GENETIC-AF
trial and to support our ongoing operations. In light of the significant uncertainties regarding clinical development
timelines and costs for developing drugs such as Gencaro, we will need to raise a significant amount of
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additional capital to finance the completion of GENETIC-AF and our ongoing operations. We anticipate that our
current cash and cash equivalents, including the net proceeds from our February 2014 equity offering, will be
sufficient to fund our operations, at our projected cost structure, through at least the end of 2015. However, changing
circumstances may cause us to consume capital significantly faster or slower than we currently anticipate. We have
based these estimates on assumptions that may prove to be wrong, and we could exhaust our available financial
resources sooner than we currently anticipate.

We were originally incorporated as Hyseq, Inc. in Illinois in 1992 and reincorporated in Nevada in 1993. On

January 31, 2003, we merged with Variagenics, Inc., a publicly traded Delaware corporation based in Massachusetts,
and, in connection with the merger, changed our name to Nuvelo, Inc. On March 25, 2004, we reincorporated in
Delaware. On January 27, 2009, we completed a business combination (the Merger ) with ARCA Colorado in
accordance with the terms of that Agreement and Plan of Merger and Reorganization, dated September 24, 2008, and
amended on October 28, 2008 (as amended, the Merger Agreement ), in which a wholly-owned subsidiary of Nuvelo,
Inc. merged with and into ARCA Colorado, with ARCA Colorado continuing after the Merger as the surviving
corporation and a wholly-owned subsidiary of Nuvelo, Inc. Immediately following the Merger, we changed our name
from Nuvelo, Inc. to ARCA biopharma, Inc., and our common stock began trading on the Nasdaq Global Market
under the symbol ABIO on January 28, 2009. On March 7, 2011, the listing of our common stock was transferred
from the Nasdaq Global Market to the Nasdaq Capital Market.

Company Information

Our principal offices are located at 11080 CirclePoint Road, Suite 140, Westminster, Colorado 80020. Our telephone
number is (720) 940-2200. Our internet address is http://www.arcabiopharma.com. We do not incorporate the

information on our website into this prospectus, and you should not consider it part of this prospectus. For further
information regarding us and our financial information, you should refer to our recent filings with the Securities and
Exchange Commission ( SEC ). See Where You Can Find More Information and Incorporation of Certain Information
by Reference.

Each of ARCA, ARCA biopharma, Gencaro and Gencaro Test is a registered trademark of ARCA biopharma, Inc.
Each of the other trademarks, trade names or service marks appearing in this prospectus belongs to its respective
holder.

The Securities We May Offer

We may offer shares of our common stock and preferred stock, various series of debt securities and/or warrants to
purchase any of such securities, either individually or in combination with other securities, with a total value of up to
$75,000,000 from time to time under this prospectus, together with the applicable prospectus supplement and any
related free writing prospectus, at prices and on terms to be determined by market conditions at the time of any
offering. This prospectus provides you with a general description of the securities we may offer. Each time we offer a
type or series of securities under this prospectus, we will provide a prospectus supplement that will describe the
specific amounts, prices and other important terms of the securities, including, to the extent applicable:

designation or classification;

aggregate principal amount or aggregate offering price;
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maturity date, if applicable;

original issue discount, if any;

rates and times of payment of interest or dividends, if any;

redemption, conversion, exercise, exchange or sinking fund terms, if any;
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ranking;

restrictive covenants, if any;

conversion or exchange prices or rates, if any, and, if applicable, any provisions for changes to or
adjustments in the conversion or exchange prices or rates and in the securities or other property receivable
upon conversion or exchange; and

material or special U.S. federal income tax considerations, if any.
The applicable prospectus supplement and any related free writing prospectus that we may authorize to be provided to
you may also add, update or change any of the information contained in this prospectus or in the documents we have
incorporated by reference. However, no prospectus supplement or free writing prospectus will offer a security that is
not registered and described in this prospectus at the time of the effectiveness of the registration statement of which
this prospectus is a part.

THIS PROSPECTUS MAY NOT BE USED TO CONSUMMATE A SALE OF SECURITIES UNLESS IT IS
ACCOMPANIED BY A PROSPECTUS SUPPLEMENT.

We may sell the securities directly to investors or to or through agents, underwriters or dealers. We, and our agents or
underwriters, reserve the right to accept or reject all or part of any proposed purchase of securities. If we do offer
securities to or through agents or underwriters, we will include in the applicable prospectus supplement:

the names of those agents or underwriters;

applicable fees, discounts and commissions to be paid to them;

details regarding over-allotment options, if any; and

the net proceeds to us.
Common Stock. We may issue shares of our common stock from time to time. The holders of our common stock are
entitled to one vote for each share held of record on all matters submitted to a vote of stockholders. Subject to
preferences that may be applicable to any outstanding shares of preferred stock, the holders of common stock are
entitled to receive ratably such dividends as may be declared by our board of directors out of legally available funds.
Upon our liquidation, dissolution or winding up, holders of our common stock are entitled to share ratably in all assets
remaining after payment of liabilities and the liquidation preferences of any outstanding shares of preferred stock.
Holders of common stock have no preemptive rights and no right to convert their common stock into any other
securities. There are no redemption provisions applicable to our common stock. In this prospectus, we have
summarized certain general features of the common stock under Description of Capital Stock-Common Stock. We
urge you, however, to read the applicable prospectus supplement (and any related