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FORWARD-LOOKING STATEMENTS

This Quarterly Report on Form 10-Q contains forward-looking statements within the meaning of Section 27A of the Securities Act 0f 1933, as
amended, and Section 21E of the Securities Exchange Act of 1934, as amended. All statements, other than statements of historical fact, included or
incorporated in this report regarding our strategy, future operations, collaborations, intellectual property, financial position, future revenues, projected costs,
prospects, plans, and objectives of management are forward-looking statements. The words “believes,” “anticipates,” “estimates,” “plans,” “expects,”
“intends,” “may,” “could,” “should,” “potential,” “likely,” “projects,” “continue,” “will,” and “would” and similar expressions are intended to identify
forward-looking statements, although not all forward-looking statements contain these identifying words. We cannot guarantee that we actually will achieve
the plans, intentions or expectations disclosed in our forward-looking statements and you should not place undue reliance on our forward-looking
statements. There are a number of important factors that could cause our actual results to differ materially from those indicated or implied by forward-looking
statements. These important factors include those set forth below under Part II, Item 1 A “Risk Factors.” These factors and the other cautionary statements
made in this Quarterly Report on Form 10-Q should be read as being applicable to all related forward-looking statements whenever they appear in this
Quarterly Report on Form 10-Q. In addition, any forward-looking statements represent our estimates only as of the date that this Quarterly Report on Form 10-
Q s filed with the Securities and Exchange Commission and should not be relied upon as representing our estimates as of any subsequent date. We do not
assume any obligation to update any forward-looking statements. We disclaim any intention or obligation to update or revise any forward-looking statement,
whether as a result of new information, future events or otherwise.
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PART I — FINANCIAL INFORMATION
ITEM 1. FINANCIAL STATEMENTS.
IDERA PHARMACEUTICALS, INC.

CONDENSED BALANCE SHEETS

(UNAUDITED)
June 30, December 31,
(In thousands, except per share amounts) 2012 2011
ASSETS
Current assets:
Cash and cash equivalents $ 13,227 $ 24,571
Prepaid expenses and other current assets 245 255
Total current assets 13,472 24,826
Property and equipment, net 323 458
Restricted cash 311 311
Total assets $ 14,106 $ 25,595
LIABILITIES, REDEEMABLE PREFERRED STOCK AND STOCKHOLDERS’ EQUITY
Current liabilities:
Accounts payable $ 2,297 $ 1,203
Accrued expenses 2,515 4,882
Total current liabilities 4,812 6,085
Warrant and other liabilities 1,316 1,565
Total liabilities 6,128 7,650

Commitments and contingencies
Series D Redeemable Convertible Preferred Stock, $0.01 par value, Authorized, issued and outstanding — 1,124 shares;
Redemption amount $9,149; Liquidation preference $9,309 5,921 5,921
Non-redeemable preferred stock, common stock, and other stockholders’ equity:
Preferred stock, $0.01 par value, Authorized — 5,000 shares Series A convertible preferred stock, Designated —
1,500 shares, Issued and outstanding — 1 share — —
Common stock, $0.001 par value, Authorized — 140,000 and 70,000 shares at June 30,2012 and December 31,2011,
respectively Issued and outstanding — 27,639 and 27,637 shares at June 30,2012 and December 31,2011,

respectively 28 28
Additional paid-in capital 388,220 387,414
Accumulated deficit (386,191) (375,418)

Total stockholders’ equity 2,057 12,024
Total liabilities, redeemable preferred stock and stockholders’ equity $§ 14,106 $ 25,595

The accompanying notes are an integral part of these financial statements.
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IDERA PHARMACEUTICALS, INC.

CONDENSED STATEMENTS OF COMPREHENSIVE LOSS

(UNAUDITED)

(In thousands, except per share amounts)
Alliance revenue
Operating expenses:
Research and development
General and administrative
Total operating expenses
Loss from operations
Other income (expense):
Decrease (increase) in fair value of warrant liability
Investment income, net
Foreign currency exchange gain (loss)
Net loss
Preferred stock dividends
Net loss applicable to common stockholders

Net loss per common share applicable to common stockholders (Note 10):
Basic

Diluted

Shares used in computing net loss per common share applicable to common stockholders:

Basic
Diluted

Net loss
Other comprehensive loss:
Decrease in unrealized gain on available-for-sale securities

Other comprehensive loss
Comprehensive loss

Three Months Ended

Six Months Ended

June 30, June 30,

2012 2011 2012 2011
$ 28 $ 33 $ 37 $ 41
3,504 4,142 7,317 8,695
1,848 2,166 3,537 4,452
5,352 6,308 10,854 13,147
(5,324) (6,275) (10,817) (13,106)
1,318 — 3) _
2 5 6 26
117 (12) 41 @7
(3.887)  (6,282)  (10,773)  (13,127)
160 — 320 —
$(4,047) $(6,282) $(11,093) $(13,127)
$ (015 $ (023) $ (040) $ (048)
$ (0.15) $ (023) $ (040) $ (0.48)
27,638 27,619 27,638 27,612
27,638 27,619 27,638 27,612
$(3,887) $(6,282) $(10,773)  $(13,127)
— @ — as3)
— “) — a3)
$(3,887) $(6,286) $(10,773)  $(13,140)

The accompanying notes are an integral part of these financial statements.
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IDERA PHARMACEUTICALS, INC.

CONDENSED STATEMENTS OF CASH FLOWS
(UNAUDITED)

(In thousands)
Cash Flows from Operating Activities:
Net loss
Adjustments to reconcile net loss to net cash used in operating activities:
Loss from disposition of assets
Non-employee stock option expense
Stock-based compensation
Increase in fair value of warrant liability
Issuance of common stock for services rendered
Amortization of investment premiums
Depreciation expense
Changes in operating assets and liabilities:
Prepaid expenses and other current assets
Accounts payable, accrued expenses, and other liabilities
Net cash used in operating activities
Cash Flows from Investing Activities:
Purchases of available-for-sale securities
Proceeds from maturity of available-for-sale securities
Decrease in restricted cash
Purchases of property and equipment

Net cash provided by investing activities

Cash Flows from Financing Activities:
Dividends paid

Proceeds from employee stock purchases
Payments on capital lease

Net cash (used in) provided by financing activities

Net (decrease) increase in cash and cash equivalents
Cash and cash equivalents, beginning of period

Cash and cash equivalents, end of period

The accompanying notes are an integral part of these financial statements.
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Six Months Ended

June 30,
2012 2011

$(10,773)  $(13,127)
1 1

1 6

1,123 1,439

3 N

— 25

— 46
150 253

10 58
(1,597) 107
(11,082) (11,192)
— (1,025)

— 16,585

— 102
— @1

— 15,641

(263) —

2 43
(1) ®)
(262) 35
(11,344) 4,484
24,571 17,008
$ 13,227 $ 21,492
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IDERA PHARMACEUTICALS, INC.

NOTES TO CONDENSED FINANCIAL STATEMENTS
June 30,2012
(UNAUDITED)

(1) Organization

Idera Pharmaceuticals, Inc. (“Idera” or the “Company”) is a clinical stage biotechnology company engaged in the discovery and development of novel
synthetic DNA- and RNA- based drug candidates. The Company is developing drug candidates that are designed to modulate immune responses mediated
through Toll-like Receptors, or TLRs. The Company believes that the modulation of immune responses through TLRs provides a rationale for the
development of drug candidates to treat a broad range of diseases. The Company is also evaluating gene silencing oligonucleotides, or GSOs, which inhibit
the production of disease-associated proteins by targeting RNA. The Company believes that its GSO technology provides it with a platform from which drug
candidates for diverse disease indications can be developed.

TLRs are specific receptors present in immune system cells. Using a chemistry-based approach, the Company has created synthetic DNA- and RNA-
based compounds that are targeted to TLRs 3,7, 8, and 9. A TLR agonist is a compound that stimulates an immune response through the targeted TLR. A
TLR antagonist is a compound that blocks activation of an immune response through the targeted TLR. Drug candidates are compounds that the Company is
developing and that have not been approved for any commercial use.

The Company is focusing its internal development efforts on IMO-3100 and IMO-8400, its two TLR-targeted candidates for autoimmune and
inflammatory diseases, and on its GSO technology platform. The Company also is collaborating with Merck Sharp & Dohme Corp. (formerly Merck & Co.,
Inc.), which is referred to herein as Merck, for the use of agonists of TLRs 7, 8, and 9 as vaccine adjuvants for cancer, infectious diseases, and Alzheimer’s
disease. The Company is seeking to enter into collaborative alliances with pharmaceutical companies to advance its TLR-targeted programs in oncology,
infectious diseases, respiratory diseases and the use of TLR3 agonists as vaccine adjuvants, as well as applications of its GSO technology platform.

At June 30,2012, the Company had an accumulated deficit of $386,191,000. The Company expects to incur substantial operating losses in future
periods. The Company does not expect to generate significant funds or product revenue until it successfully completes development and obtains marketing
approval for drug candidates, either alone or in collaborations with third parties, which it expects will take a number of years. In order to commercialize its
drug candidates, the Company needs to address a number of technological challenges and to comply with comprehensive regulatory requirements.

The Company had cash and cash equivalents of $13,227,000 at June 30,2012. The Company believes that its existing cash and cash equivalents will
be sufficient to fund its operations at least into the first quarter of 2013 based on the current operating plan, including the conduct of'its ongoing Phase 2
clinical trial of IMO-3100 in psoriasis that it initiated in April 2012 and the planned submission of an IND for IMO-8400, which the Company expects to
occur in the fourth quarter of 2012. The Company will need to raise additional funds in order to operate its business beyond such time. Additional financing
may not be available to the Company when it needs it or may not be available on favorable terms.

The Company is subject to a number of risks and uncertainties similar to those of other companies of the same size within the biotechnology industry,
such as uncertainty of clinical trial outcomes, uncertainty of additional funding, and history of operating losses.

(2) Unaudited Interim Financial Statements

The accompanying unaudited financial statements included herein have been prepared by the Company in accordance with U.S. GAAP for interim
financial information and pursuant to the rules and regulations of the Securities and Exchange Commission (the “SEC”). Accordingly, certain information
and footnote disclosures normally included in financial statements prepared in accordance with U.S. GAAP have been condensed or omitted pursuant to such
rules and regulations.
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In the opinion of management, all adjustments, consisting of normal recurring adjustments, and disclosures considered necessary for a fair presentation of
interim period results have been included. Interim results for the three and six months ended June 30,2012 are not necessarily indicative of results that may
be expected for the year ended December 31,2012. For further information, refer to the financial statements and footnotes thereto included in the Company’s
Annual Report on Form 10-K for the fiscal year ended December 31,2011, which was filed with the SEC on March 14,2012.

(3) Cash and Cash Equivalents

The Company considers all highly liquid investments with maturities of 90 days or less when purchased to be cash equivalents. Cash and cash
equivalents at June 30,2012 and December 31,2011 consisted of cash and money market funds.

(4) Fair Value of Assets and Liabilities

The Company measures fair value at the price that would be received to sell an asset or paid to transfer a liability in an orderly transaction between
market participants at the measurement date using assumptions that market participants would use in pricing the asset or liability (the “inputs”) into a three-
tier fair value hierarchy. This fair value hierarchy gives the highest priority (Level 1) to quoted prices in active markets for identical assets or liabilities and
the lowest priority (Level 3) to unobservable inputs in which little or no market data exists, requiring companies to develop their own assumptions.
Observable inputs that do not meet the criteria of Level 1, and include quoted prices for similar assets or liabilities in active markets or quoted prices for
identical assets and liabilities in markets that are not active, are categorized as Level 2. Level 3 inputs are those that reflect the Company’s estimates about
the assumptions market participants would use in pricing the asset or liability, based on the best information available in the circumstances. Valuation
techniques for assets and liabilities measured using Level 3 inputs may include unobservable inputs such as projections, estimates and management’s
interpretation of current market data. These unobservable Level 3 inputs are only utilized to the extent that observable inputs are not available or cost-
effective to obtain.

Effective January 1,2012, the Company adopted, on a prospective basis, Accounting Standards Update No. 2011-04, “Fair Value Measurement (Topic
820)” (“ASU No. 2011-04”), which updates the existing fair value measurement guidance currently included in the Accounting Standards Codification to
achieve common fair value measurement and disclosure requirements in United States Generally Accepted Accounting Principles (“U.S. GAAP”) and
International Financial Reporting Standards. ASU No. 2011-04 is generally consistent with the Company’s previous fair value measurement policies but
includes additional disclosure requirements, particularly for assets and liabilities that require the use of Level 3 inputs to measure fair value. The adoption of
ASU No. 2011-04 did not have a material impact on the Company’s financial position or results of operations.

The table below presents the assets and liabilities measured and recorded in the financial statements at fair value on a recurring basis at June 30,2012
and December 31,2011 categorized by the level of inputs used in the valuation of each asset and liability.

Quoted
Prices
in Active
Markets Significant
for Identical Other Significant

Assets or Observable Unobservable

Liabilities Inputs Inputs
(In thousands) Total (Level 1) (Level 2) (Level 3)
June 30,2012
Assets
Money market fund $10,808 $ 10,808 N $ —
Total assets $10,808 $ 10,808 N $ —
Liabilities
Warrant liability $ 1,181 $ — s — $ 1,181
Total liabilities $ 1,181 $ = $ — $ 1,181
December 31,2011
Assets
Money market fund $24,532 $ 24,532 N $ —
Total assets $24,532 $ 24,532 $ — $ —
Liabilities
Warrant liability $ 1,178 $ — § — $ 1,178
Total liabilities $ 1,178 $ — I $ 1,178
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The Level 1 assets consist of money market funds, which are actively traded daily. Although the Company did not have any Level 2 assets at June 30,
2012 or December 31,2011, Level 2 assets typically consist of corporate bond investments whose fair value is generally determined from quoted market
prices received from pricing services based upon quoted prices from active markets and/or other significant observable market transactions at fair value. Since
these prices may not represent actual transactions of identical securities, they are classified as Level 2. Since any investments are classified as available-for-
sale securities, any unrealized gains or losses are recorded in accumulated other comprehensive income or loss within stockholders’ equity on the balance
sheet. The Company did not elect to measure any other financial assets or liabilities at fair value.

In connection with the sale of'its Series D preferred stock in November 2011, the Company issued warrants which contained a provision for price
protection in the event that the Company issues other equity securities at a price below $1.46 per share of common stock. Because of the potential adjustment
to the warrant exercise price that could result from this provision, the warrants do not meet the criteria set forth in Accounting Standards Codification 815-40
to be considered indexed to the Company’s own stock. Accordingly, the Company has recorded the fair value of these warrants as a liability. The Company
estimated the fair value of these warrants at the issuance date using the Black-Scholes Model as the result was not significantly different than the use ofa
lattice or binomial model because the price protection provision is subject to a floor of $1.46 per share and the initial exercise price is $1.63. The Company
characterized this warrant liability as a level 3 liability because its fair value measurement is based, in part, on significant inputs not observed in the market
and reflects the Company’s assumptions as to the expected warrant exercise price, the expected volatility of the Company’s common stock, the expected
dividend yield, the expected term of the warrant instrument and the expected percentage of warrants to be exercised.

The warrants will be revalued at the end of each quarter using the Black-Scholes Model and the change in the fair value of the warrants will be
recognized in the statement of comprehensive loss as other income (expense). The following assumptions and other inputs were used to compute the fair
value of the warrant liability as of June 30,2012 and December 31,2011:

June 30, March 31, December 31,
2012 2012 2011

Common stock price $1.06 $1.73 $1.05
Expected warrant exercise price $1.46 $1.63 $1.46
Remaining term of warrant (years) 4.4 4.6 4.8
Expected volatility 61% 61% 58%
Average risk free interest rate 0.6% 0.9% 0.8%
Expected dividend yield — — —

Expected percentage of warrants to be exercised 100% 100% 100%

The closing price of the Company’s common stock is readily determinable since it is publicly traded. The exercise price of the warrant was initially set
at $1.63 and may be adjusted to as low as the $1.46 minimum exercise price per share for diluting effects such as if in specified circumstances the Company
sells its common stock at a price below $1.46 per share. The Company used the $1.46 minimum exercise price as an assumption in computing the fair value
of the warrant at June 30,2012 and December 31,2011 because the Company’s common stock was trading below the $1.63 maximum exercise

6
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price as of such dates. The estimated remaining term of the warrant is readily determinable from the warrant agreement as it is the remaining contractual term.
The expected volatility is based on the actual stock-price volatility over a period equal to the greater of the remaining term of the warrant or three years. The
assumed risk-free interest rate is based on the U.S. Treasury security rate with a term equal to the remaining term of the warrant. The assumed dividend yield
of zero is based on the fact that the Company has never paid cash dividends to common stockholders and has no present intention to pay cash dividends to
common stockholders. The Company assumed that future financings would dilute the warrant holder’s ownership in the Company such that the 19.99%
ownership limitation would not prevent the warrant holder from exercising all of the warrants during the term of the warrants.

The Company expects that the closing price and expected volatility of its common stock will be the most significant inputs in determining the fair
value of the warrants at the end of each quarter. The Company expects that fluctuations in the other unobservable input assumptions, including the expected
warrant exercise price, the expected dividend yield and the expected percentage of warrants to be exercised, will generally have less significant effects on the
fair value of the warrants than the closing price of the Company’s common stock at the end of each quarter. For example, the Company expects 100% of the
warrants to be exercised based on the assumption that future financings will dilute the warrant holder’s ownership in the Company such that the 19.99%
ownership limitation will not prevent the warrant holder from exercising all of the warrants during the term of the warrants. The Company does not expect
that this assumption will change over the next few years given the Company’s reliance on equity financings to fund its research and development programs.

The Company may change the expected percentage of warrants to be exercised assumption if the warrants remain unexercised and are out of the money with a
remaining term of less than six months.

Changes in the warrant liability from December 31,2011 to June 30,2012 were as follows:

Fair Value of

(In thousands) Warrant Liability

Balance, December 31,2011 $1,178
Increase (decrease) in fair value:
Three months ended March 31,2012 1,321
Three months ended June 30,2012 (1,318)
Six months ended June 30,2012 3
Balance, June 30,2012 $1,181

The fair value of the warrants decreased from $2,499,000 at March 31,2012 to $1,181,000 at June 30,2012 primarily due to a decrease in the market
price of the Company’s common stock resulting in the recognition of $1,318,000 in non-operating income during the three months ended June 30,2012. The
fair value of the warrants increased from $1,178,000 at December 31,2011 to $1,181,000 at June 30,2012 primarily due to increases in the expected
volatility and market price of the Company’s common stock resulting in the recognition of $3,000 of non-operating expense during the six months ended

June 30,2012. The Company expects that the fair value of the warrants will vary significantly in the future resulting in material non-operating charges and
credits in some periods.
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(5) Property and Equipment
At June 30,2012 and December 31,2011, net property and equipment at cost consisted of the following:

December
June 30, 31,
(In thousands) 2012 2011
Leasehold improvements $ 525 $§ 525
Laboratory equipment and other 2,859 2,898
Total property and equipment, at cost 3,384 3,423
Less: accumulated depreciation (3,061) (2,965)
Property and equipment, net $§ 323 $§ 458

Depreciation expense was approximately $67,000 and $125,000 in the three months ended June 30,2012 and 2011, respectively, and approximately
$150,000 and $253,000 in the six months ended June 30,2012 and 2011, respectively.

(6) Restricted Cash

As part of the Company’s lease arrangement for its office and laboratory facility, the Company is required to restrict cash for a security deposit. As of
June 30,2012, the restricted cash amounted to $311,000 held in certificates of deposit securing a line of credit for the lessor.

(7) Change in Accumulated Balance of Component of Other Comprehensive Loss

Effective January 1,2012, the Company adopted Accounting Standard Update No. 2011-05, “Comprehensive Income” (“ASU No. 2011-05"), which
requires companies to present the components of net income and other comprehensive income either as one continuous statement or as two consecutive
statements. ASU No. 2011-05 is applied retroactively to all periods presented. ASU No. 2011-05 eliminates the option to present components of other
comprehensive income as part of the statement of changes in stockholders’ equity. The update does not change the items which must be reported in other
comprehensive income, how such items are measured or when they must be reclassified to net income. The adoption of ASU No. 2011-05 did not have a
material impact on the Company’s financial position or results of operations.

The following table includes the changes in the accumulated balance of the component of other comprehensive loss for the three and six months ended
June 30,2011:

Period ended June 30, 2011

Three
(In thousands) months Six months
Accumulated unrealized gain on available-for-sale securities at beginning of
period $ 4 $ 13
Decrease during the period 4) (13)
Accumulated unrealized gain on available-for-sale securities at end of period § — $ =

There was no accumulated unrealized gain or loss on available-for-sale securities during the first six months of2012.

(8) Collaboration and License Agreements
(a) Collaboration and License Agreement with Merck KGaA

In December 2007, the Company entered into an exclusive, worldwide license agreement with Merck KGaA to research, develop and commercialize
products containing its TLR9 agonists, including IMO-2055, for the treatment of cancer, excluding cancer vaccines. Under the terms of the agreement: Merck
KGaA paid the Company in February 2008 a
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$40.0 million upfront license fee in Euros of which $39.7 million was received due to foreign currency exchange rates in effect at that time, and Merck KGaA
agreed to reimburse costs for the Company’s IMO-2055 clinical trials for the period in which the Company continued to conduct the trials on behalf of Merck
KGaA. In February 2009, the agreement was amended so that the Company could initiate and conduct on behalf of Merck KGaA additional clinical trials of
IMO-2055, and Merck KGaA agreed to reimburse the Company for costs associated with any additional trials that the Company initiated and conducted. As
of March 2010, Merck KGaA assumed sponsorship of all ongoing clinical trials of IMO-2055 for the treatment of cancer, and responsibility for all further
clinical development of IMO-2055 in the treatment of cancer, excluding vaccines.

The Company recognized the $40.0 million upfront payment as revenue over the twenty-eight month term that ended in June 2010, which was the
Company’s period of continuing involvement under the research collaboration. The Company has recognized a total of $12.1 million of milestone revenue
related to the initiation of clinical trials of IMO-2055.

In November 2011, the Company and Merck KGaA entered into a termination agreement terminating the license agreement. Under the termination
agreement:

. the license agreement was terminated and the Company regained all rights for developing TLR9 agonists for the treatment of cancer, including
all rights to IMO-2055 and any follow-on TLR9 agonists;

. Merck KGaA agreed to continue to conduct the Phase 2 trial of IMO-2055 in combination with cetuximab that was then ongoing and other
specified related activities;

. Merck KGaA agreed to complete and analyze all clinical trials that Merck KGaA had initiated or for which Merck KGaA had assumed
sponsorship and to finalize clinical study reports;

. the Company gained rights to the data from the Phase 2 trial of IMO-2055 in combination with cetuximab, as well as to the data from the Phase 1
trials conducted in other cancer indications;

. the Company agreed to reimburse Merck KGaA a maximum of €1.8 million ($2.3 million using a June 30,2012 exchange rate) of Merck KGaA’s
costs for the third party contract research organization that is coordinating the Phase 2 trial of IMO-2055 in combination with cetuximab,
payable in eleven installments comprised of ten monthly installments to be invoiced by Merck KGaA to the Company commencing on March 1,
2012 and a final payment payable by the Company to Merck KGaA upon Merck KGaA’s completion of certain specified activities;

. the Company agreed to pay to Merck KGaA one-time €1.0 million ($1.3 million using a June 30,2012 exchange rate) milestone payments upon
occurrence of each of the following milestones: (i) partnering of IMO-2055 between the Company and any third party, (ii) initiation of any Phase
2 or Phase 3 clinical trial for IMO-2055 and (iii) regulatory submission of IMO-2055 in any country; and

. Merck KGaA granted the Company an option to obtain a license to certain manufacturing and formulation know-how owned or developed by
Merck KGaA under the License Agreement and to Merck KGaA’s IMOxine trademark. The Company’s option to license the IMOxine trademark
has expired. If the Company elects to exercise its option with respect to the manufacturing and formulation know-how, the Company has agreed
to pay a low single digit royalty on net sales of IMO-2055, with respect to such license.

The Company recorded the €1.8 million ($2.4 million using a November 30,2011 exchange rate) that it has agreed to reimburse Merck KGaA in
installment payments as research and development expense in its Statement of Operations for the fourth quarter of 2011 as such amount represented the cost
ofregaining the Company’s rights to IMO-2055 and follow-on compounds for use in the treatment of cancer, excluding cancer vaccines. As of June 30,2012,
€1.3 million ($1.7 million using a June 30, 2012 exchange rate) remained payable under the termination agreement.

(b) Collaboration and License Agreement with Merck Sharp & Dohme Corp.

In December 2006, the Company entered into an exclusive, worldwide license and research collaboration agreement with Merck to research, develop,
and commercialize vaccine products containing the Company’s TLR7, 8, and 9 agonists in the fields of cancer, infectious diseases, and Alzheimer’s disease.
Under the terms of the agreement, the Company granted Merck exclusive rights to a number of the Company’s TLR7, 8, and 9 agonists for use in
combination with Merck’s therapeutic and prophylactic vaccines under development in the fields of cancer, infectious diseases, and Alzheimer’s

9
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disease. The Company also agreed with Merck to engage in a two-year research collaboration to generate novel agonists targeting TLR7 and TLR8
incorporating both Merck and the Company’s chemistry for use in vaccines in the defined fields, which collaboration was extended by Merck for two
additional one-year periods. Under the terms of the agreement: Merck paid the Company a $20.0 million upfront license fee; Merck purchased $10.0 million
ofthe Company’s common stock at $5.50 per share; and Merck agreed to fund the research and development collaboration. Merck also agreed to pay the
Company milestone payments as follows: up to $165.0 million if vaccines containing the Company’s TLR9 agonist compounds are successfully developed
and marketed in each of the oncology, infectious disease, and Alzheimer’s disease fields; up to $260.0 million if vaccines containing the Company’s TLR9
agonist compounds are successfully developed and marketed for follow-on indications in the oncology field and if vaccines containing the Company’s
TLR7 or TLRS8 agonists are successfully developed and marketed in each ofthe oncology, infectious disease, and Alzheimer’s disease fields; and if Merck
develops and commercializes additional vaccines using the Company’s agonists, the Company would be entitled to receive additional milestone payments.
In addition, Merck agreed to pay the Company mid to upper single-digit royalties on net product sales of vaccines using the Company’s TLR agonist
technology that are developed and marketed.

The Company recognized the $20.0 million upfront payment as revenue over four years, including the initial two-year research term and the two-year
extension period that ended in December 2010, which was the Company’s period of continuing involvement under the research collaboration.

In December 2006, in connection with the execution of the license and collaboration agreement, the Company entered into a stock purchase agreement
with Merck. Pursuant to such stock purchase agreement, the Company issued and sold to Merck 1,818,182 shares of the Company’s common stock for a price
0f'$5.50 per share resulting in aggregate gross proceeds of $10.0 million.

The Company has recognized a total of $1.0 million of milestone revenue under the license and collaboration agreement, which related to the
achievement of a preclinical milestone with one ofits TLR9 agonists used as an adjuvant in cancer vaccines.

(9) Stock-Based Compensation

The Company recognizes all share-based payments to employees and directors in the financial statements based on their fair values. The Company
records compensation expense over an award’s requisite service period, or vesting period, based on the award’s fair value at the date of grant. The Company’s
policy is to charge the fair value of stock options as an expense on a straight-line basis over the vesting period, which is generally four years for employees
and three years for directors. Generally, the vesting of all of the Company’s stock options was based on the passage of time and the employees’ continued
service. In December 2011 and January 2012, the Company granted performance based stock options to purchase a total of 697,500 shares of common stock
to employees. Of this amount, options to purchase 174,375 shares will vest immediately upon the achievement of various performance conditions and
options to purchase 523,125 shares will begin to vest over a three year service period upon the achievement of the same performance conditions. During the
six months ended June 30,2012 one of the specified performance conditions was achieved and options to purchase 87,189 shares began vesting in
accordance with the terms of the performance based options. The Company recognizes expense over the implicit and explicit service periods for awards with
performance conditions when the Company determines the achievement of the performance conditions to be probable.
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The Company recorded charges of $535,000 and $779,000 in its statements of comprehensive loss for the three months ended June 30,2012 and 2011,
respectively, and $1,123,000 and $1,439,000 in its statements of comprehensive loss for the six months ended June 30,2012 and 2011, respectively, for
stock-based compensation expense attributable to share-based payments made to employees and directors. The fair value of each option award is estimated
on the date of grant using the Black-Scholes option-pricing model. The following assumptions apply to the options to purchase 157,500 and 160,750 shares
of common stock granted to employees and directors during the six months ended June 30,2012 and 2011, respectively:

Six Months Ended June 30,

2012 2011

Average risk free interest rate 0.9% 3.0%
Expected dividend yield — —
Expected lives (years) 5.6 9.7
Expected volatility 63.0% 62.0%
Weighted average grant date fair value of options granted during the period

(per share) $ 054 $ 155
Weighted average exercise price of options granted during the period (per

share) $ 097 $ 2.8

The expected lives and the expected volatility of the options are based on historical experience. All options granted during the six months ended
June 30,2012 and 2011 were granted at exercise prices equal to the fair market value of the common stock on the dates of grant.

(10) Net Loss per Common Share Applicable to Common Stockholders

For the three and six months ended June 30,2012 and 2011, basic and diluted net loss per common share applicable to common stockholders is
computed using the weighted average number of shares of common stock outstanding during the period. Diluted net loss per common share applicable to
common stockholders is the same as basic net loss per common share applicable to common stockholders as the effects of the Company’s potential common
stock equivalents are antidilutive. Total antidilutive securities were 16,094,472 and 9,180,339 for the six months ended June 30,2012 and 2011,
respectively, and consist of stock options, preferred stock and warrants.

For the three and six months ended June 30,2012, net loss per common share applicable to common stockholders reflects $160,000 and $320,000,
respectively, in dividends payable on shares of our Series D redeemable convertible preferred stock that were issued in November 2011.

(11) Common Stock Issuances
(a) Cowen Sales Agreement

On April 12,2012, the Company entered into a sales agreement (the “Sales Agreement”) with Cowen and Company, LLC (“Cowen”) pursuant to which
the Company may issue and sell shares of its common stock, having an aggregate offering price of up to $10,000,000 from time to time through Cowen as its
sales agent. Cowen may sell the Company’s common stock by methods deemed to be an “at-the-market” offering (the “Offering”), as defined under the
Securities Act, including sales made directly on the NASDAQ Global Market, on any other existing trading market for the common stock or to or through a
market maker other than on an exchange. With the Company’s prior written approval, Cowen may also sell the Company’s common stock by any other
method permitted by law, including in privately negotiated transactions.

Cowen has agreed to offer the common stock subject to the terms and conditions of the Sales Agreement on a daily basis or as otherwise agreed upon
by the Company and Cowen. The Company will designate the maximum amount of common stock to be sold through Cowen on a daily basis or otherwise
determine such maximum amount together with Cowen. Subject to the terms and conditions of the Sales Agreement, Cowen has agreed to use its
commercially reasonable efforts to sell on the Company’s behalfall of the shares of common stock requested to be sold by the Company. The Company may
instruct Cowen not to sell common stock if the sales cannot be effected at or above the price designated by the Company in any such instruction. The
Company or Cowen may suspend the offering of the common stock being made through Cowen under the Sales Agreement upon proper notice to the other
party. The Company and Cowen each have the right, by giving written notice as specified in the Sales Agreement, to terminate the sales agreement in each
party’s sole discretion at any time.

11



Table of Contents

The Sales Agreement provides that Cowen will be entitled to aggregate compensation for its services equal to 3.0% of the gross sales price per share of
all shares sold through Cowen under the Sales Agreement. The Company has no obligation to sell any shares under the Sales Agreement. The Company has
agreed in the Sales Agreement to provide indemnification and contribution to Cowen against certain liabilities, including liabilities under the Securities Act.
In addition, the Company has agreed, under certain circumstances, to reimburse a portion of the expenses of Cowen in connection with the Offering up to a
maximum of $50,000. The shares will be issued pursuant to the Company’s shelf registration statement on Form S-3 (File No. 333-169060).

The Company has not sold any shares under the Sales Agreement as of June 30,2012.

(b) Employee Stock Purchases

During the six months ended June 30,2012 and 2011, the Company issued 1,627 shares and 20,364 shares, respectively, of common stock in
connection with employee stock purchases under the Company’s 1995 Employee Stock Purchase Plan, which resulted in total proceeds to the Company of
$2,000 and $43,000, respectively.

(12) Related Party Transactions

The Company paid certain directors consulting fees of approximately $8,000 in the three months ended June 30,2011 and $1,000 and $18,000 in the
six months ended June 30,2012 and 2011, respectively. The $1,000 paid in the 2012 period was associated with services performed in 2011. The Company
did not pay consulting fees to directors during the three months ended June 30,2012. The Company issued 9,225 shares of common stock in lieu of Director
board and committee fees of approximately $25,000 during the six months ended June 30,2011. The Company did not issue common stock in lieu of
Director board and committee fees during the six months ended June 30,2012
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ITEM 2. MANAGEMENT’S DISCUSSION AND ANALYSIS OF FINANCIAL CONDITION AND RESULTS OF OPERATIONS.
GENERAL

We are a clinical stage biotechnology company engaged in the discovery and development of novel synthetic DNA- and RNA- based drug candidates.
We are developing drug candidates that are designed to modulate immune responses mediated through Toll-like Receptors, or TLRs. We believe that the
modulation of immune responses through TLRs provides a rationale for the development of drug candidates to treat a broad range of diseases. We are also
evaluating gene silencing oligonucleotides, or GSOs, which inhibit the production of disease-associated proteins by targeting RNA. We believe that our GSO
technology provides us with a platform from which drug candidates for diverse disease indications can be developed.

TLRs are specific receptors present in immune system cells. Using a chemistry-based approach, we have created synthetic DNA- and RNA-based
compounds that are targeted to TLRs 3,7, 8,and 9. A TLR agonist is a compound that stimulates an immune response through the targeted TLR. A TLR
antagonist is a compound that blocks activation of an immune response through the targeted TLR. Drug candidates are compounds that we are developing
and that have not been approved for any commercial use.

We are focusing our internal development efforts on IMO-3100 and IMO-8400, our two TLR-targeted candidates for autoimmune and inflammatory
diseases, and on our GSO technology platform. We are also collaborating with Merck Sharp & Dohme Corp. (formerly Merck & Co., Inc.), which is referred to
herein as Merck, for the use of agonists of TLRs 7, 8, and 9 as vaccine adjuvants for cancer, infectious diseases, and Alzheimer’s disease. We are seeking to
enter into collaborative alliances with pharmaceutical companies to advance our TLR-targeted programs in oncology, infectious diseases, respiratory
diseases, and the use of TLR3 agonists as vaccine adjuvants, as well as applications of our GSO technology platform.

Autoimmune and Inflammatory Disease Program. We are developing IMO-3100, an antagonist of TLR7 and TLRY, for the treatment of psoriasis. We
are conducting a Phase 2 clinical trial of IMO-3100 in adult patients with moderate to severe plaque psoriasis, which we initiated in the second quarter of
2012. We anticipate that we will have interim data in the Phase 2 study of IMO-3100 in patients with psoriasis by the end 0f2012 and complete top-line data
during the first quarter of 2013. In addition, we have selected IMO-8400, an antagonist of TLRs 7, 8, and 9, for development in the treatment of lupus. We are
conducting nonclinical studies of IMO-8400 to support the submission of an Investigational New Drug application, or IND, for IMO-8400. We expect to
submit this IND to the United States Food and Drug Administration, or FDA, in the fourth quarter of2012. We have evaluated IMO-3100 and IMO-8400 in
preclinical models of several autoimmune diseases including psoriasis, lupus, theumatoid arthritis, and multiple sclerosis. In these models, treatment with
IMO-3100 or IMO-8400 was associated with improvement in a number of disease parameters. We do not plan to conduct any clinical development of IMO-
3100 or IMO-8400 beyond the ongoing Phase 2 trial of IMO-3100 unless and until we raise additional funding to support such activities.

Vaccine Adjuvant Collaboration. In January 2012, we announced that Merck had selected several novel agonists of TLR7, TLR8 or TLR9 for
evaluation and use as vaccine adjuvant candidates in the fields of cancer, infectious diseases, and Alzheimer’s disease.

Cancer Program. In November 2011, we reacquired rights to IMO-2055, an agonist of TLR9 in clinical development for the treatment of cancer, from
Merck KGaA, Darmstadt, Germany, our former collaborator. We believe that IMO-2055 can be developed for use as an immune modifier in combination with
targeted anticancer agents in certain cancer indications and intend to seek to enter into collaborations with pharmaceutical companies to advance the use of
IMO-2055 in the treatment of cancer.

Gene Silencing Oligonucleotide Technology Platform. Our GSOs are single-stranded RNA or DNA constructs that are complementary to targeted
mRNA sequences of therapeutic interest. In preclinical studies, our GSOs have inhibited in vivo gene expression without requiring a delivery enhancement
technology. We are seeking to enter into collaborations with pharmaceutical companies to advance applications of our GSO technology platform.
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Additional Programs. In addition to our collaboration with Merck, our TLR programs in autoimmune and inflammatory diseases and cancer, and our
GSO technology, we have identified TLR drug candidates for applications in the treatment of infectious diseases, respiratory diseases and hematological
malignancies, and we have created TLR3 agonists for use as vaccine adjuvants. We are seeking to enter into collaborations with pharmaceutical companies to
advance these additional applications.

At June 30,2012, we had an accumulated deficit of $386.2 million. We expect to incur substantial operating losses in future periods. We do not expect
to generate significant product revenue, sales-based milestones or royalties until we successfully complete development and obtain marketing approval for
drug candidates, either alone or in collaborations with third parties, which we expect will take a number of years. In order to commercialize our drug
candidates, we need to complete clinical development and to comply with comprehensive regulatory requirements. In 2012, we expect that our research and
development expenses will be lower than our research and development expenses in 2011.

CRITICAL ACCOUNTING POLICIES AND ESTIMATES

This management’s discussion and analysis of financial condition and results of operations is based on our financial statements, which have been
prepared in accordance with accounting principles generally accepted in the United States. The preparation of these financial statements requires
management to make estimates and assumptions that affect the reported amounts of assets and liabilities and the disclosure of contingent assets and liabilities
at the date of the financial statements and the reported amounts of revenues and expenses during the reporting period. On an ongoing basis, management
evaluates its estimates and judgments, including those related to revenue recognition, stock-based compensation and our Series D redeemable convertible
preferred stock and related warrants. Management bases its estimates and judgments on historical experience and on various other factors that are believed to
be reasonable under the circumstances, the results of which form the basis for making judgments about the carrying values of assets and liabilities that are not
readily apparent from other sources. Actual results may differ from these estimates under different assumptions or conditions.

We regard an accounting estimate or assumption underlying our financial statements as a “critical accounting estimate” where:

. the nature of the estimate or assumption is material due to the level of subjectivity and judgment necessary to account for highly uncertain
matters or the susceptibility of such matters to change; and

. the impact of the estimates and assumptions on financial condition or operating performance is material.

Our significant accounting policies are described in Note 2 of the notes to our financial statements in our Annual Report on Form 10-K for the year
ended December 31,201 1. Not all of these significant policies, however, fit the definition of critical accounting policies and estimates. We believe that our
accounting policies relating to revenue recognition, stock-based compensation and our Series D redeemable convertible preferred stock and related warrants,
as described under the caption “Item 7. Management’s Discussion and Analysis of Financial Condition and Results of Operations — Critical Accounting
Policies and Estimates” in our Annual Report on Form 10-K for the year ended December 31,2011, fit the description of critical accounting estimates and
judgments. There were no changes in these policies during the six months ended June 30,2012.
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RESULTS OF OPERATIONS
Three and Six Months Ended June 30, 2012 and 2011
Alliance Revenue

Alliance revenue consisted of reimbursement by licensees of costs associated with patent maintenance, amounting to $28,000 and $33,000 in the three
months ended June 30,2012 and 2011, respectively, and $37,000 and $41,000 in the six months ended June 30,2012 and 2011, respectively. We did not
recognize any collaboration revenue in the three and six months ended June 30,2012 and 2011.

Research and Development Expenses

Research and development expenses decreased by $638,000, or 15%, from $4,142,000 for the three months ended June 30,2011, to $3,504,000 for the
three months ended June 30,2012 and decreased by $1,378,000 or 16% from $8,695,000 for the six months ended June 30,2011 to $7,317,000 for the six
months ended June 30,2012. In the following table, research and development expense is set forth in the following five categories which are discussed
beneath the table:

Three Months Ended June 30, Percentage Six Months Ended June 30, Percentage
(in thousands) Increase (in thousands) Increase

2012 2011 (Decrease) 2012 2011 (Decrease)
IMO-3100 external development expense $ 809 $ 826 2% $ 1,048 $ 1,080 3)%
IMO-2055 external development expense 2 3 (33)% 4 4 — %
IMO-2125 external development expense 26 536 95)% 151 1,767 O1)%
Other drug development expense 1,287 1,066 21% 3,184 2,089 52%
Basic discovery expense 1,380 1,711 19)% 2,930 3,755 22)%
$ 3,504 $ 4,142 (15)% $ 7317 $ 8,695 (16)%

IMO-3100 External Development Expenses. These expenses include external expenses that we have incurred in connection with IMO-3100 since
November 2009, when we commenced clinical development of IMO-3100. These external expenses include payments to independent contractors and
vendors for drug development activities conducted after the initiation of IMO-3100 clinical development but exclude internal costs such as payroll and
overhead expenses. We incurred approximately $8,480,000 in external development expenses from November 2009 through June 30,2012, including costs
associated with our clinical trials, manufacturing and process development activities related to the production of IMO-3100, and additional nonclinical
toxicology studies.

The decreases in IMO-3100 expenses in the three and six months ended June 30,2012, as compared to the three and six months ended June 30,2011,
were primarily attributable to lower costs associated with nonclinical studies during the 2012 periods, costs incurred during the first quarter of 2011 for the
manufacture of IMO-3100 drug supply, other costs incurred in the 2011 periods in preparation for a planned Phase 2 clinical trial and costs incurred in the
2011 periods in connection with data analysis of the Phase 1 clinical trials of IMO-3100 that we had conducted. These decreases were partially offset by costs
incurred in the 2012 periods in connection with the preparation for and conduct of our ongoing Phase 2 clinical trial of IMO-3100 that we initiated in April
2012.

The ongoing Phase 2 trial of IMO-3100 is a randomized, double-blind, and placebo-controlled study in patients with psoriasis. The trial is designed to
evaluate the safety and markers of efficacy of IMO-3100 as a monotherapy. Under the study protocol, 45 patients with moderate to severe plaque psoriasis
will receive IMO-3100 at 0.16 or 0.32 mg/kg or placebo (saline) by subcutaneous injection once weekly for four weeks. Assessments of safety will be
performed throughout the treatment and follow-up periods. Psoriasis intensity will be monitored throughout the study. Skin biopsies of an active
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psoriasis plaque will be obtained prior to treatment and one week after the last treatment, and will be analyzed by immunohistologic staining for changes in
epidermal thickness, immune cell infiltrates and cytokine expression. This trial is being conducted at multiple sites in the United States, and skin biopsies
will be analyzed at a central laboratory. We anticipate that we will have interim data from the Phase 2 study by the end 0f2012 and complete top-line data
during the first quarter of 2013.

IMO-2055 External Development Expenses. These expenses include external expenses that we have incurred in connection with IMO-2055. These
external expenses include payments to independent contractors and vendors for drug development activities conducted after the initiation of IMO-2055
clinical development, but exclude internal costs such as payroll and overhead expenses. We commenced clinical development of IMO-2055 in 2003 and
from 2003 through June 30,2012 we incurred approximately $19,878,000 in external development expenses, including costs associated with our clinical
trials, manufacturing, process development activities related to the production of IMO-2055, additional nonclinical toxicology studies, and the cost of
regaining our rights to IMO-2055 and follow-on compounds for use in the treatment of cancer, excluding cancer vaccines, under the termination agreement
discussed below.

Under our collaboration with Merck KGaA, Merck KGaA was responsible for developing IMO-2055 for the treatment of cancer excluding vaccines.
Merck KGaA refers to IMO-2055 as EMD 1201081. From December 2007 to March 2010, we conducted clinical trials of IMO-2055 under the collaboration
and Merck KGaA reimbursed us. As of March 2010, Merck KGaA assumed sponsorship of all ongoing clinical trials of IMO-2055 for the treatment of cancer
and responsibility for all further clinical development of IMO-2055 in the treatment of cancer. As a result of Merck KGaA’s assumption of sponsorship of the
trials, we did not incur significant expenses for IMO-2055 development during the three and six months ended June 30,2011.

On November 30,2011, we entered into an agreement to terminate our collaboration with Merck KGaA and to regain rights for developing TLR9
agonists for the treatment of cancer. In connection with the termination agreement, we agreed to reimburse Merck KGaA for up to €1,816,000 ($2,284,000
using a June 30,2012 exchange rate) of Merck KGaA'’s costs for the third party contract research organization that is coordinating the Phase 2 trial of IMO-
2055 in combination with cetuximab, payable in eleven installments commencing on March 1, 2012 including a final payment payable upon Merck KGaA’s
completion of certain specified activities. We also agreed to pay to Merck KGaA one-time €1,000,000 ($1,258,000 using a June 30,2012 exchange rate)
milestone payments upon occurrence of each of the following milestones: (i) partnering of IMO-2055 with any third party, (ii) initiation of any Phase 2 or
Phase 3 clinical trial for IMO-2055 and (iii) regulatory submission of IMO-2055 in any country. We recorded, in research and development expense during
the three months ended December 31,2011, €1,816,000 (32,423,000 using a November 30,2011 exchange rate) in installment payments which represents
the cost of regaining our rights to IMO-2055 and our follow-on compounds for use in the treatment of cancer, excluding cancer vaccines. Under the
agreement, Merck KGaA agreed to continue to conduct the Phase 2 trial of IMO-2055 in combination with cetuximab and other specified related activities
and to complete and analyze all clinical trials that Merck KGaA had initiated or for which Merck KGaA had assumed sponsorship and to finalize clinical
study reports. As a result, we did not incur significant expenses for IMO-2055 development during the three and six months ended June 30,2012. Any
milestone payments will be recorded at the time that any milestones are achieved.

In January 2012, we announced favorable top-line data from a Phase 1b clinical trial of IMO-2055 in combination with erlotinib and bevacizumab in
patients with advanced non-small cell lung cancer. In the trial, progression-free survival was 5.6 months, median overall survival was 16 months, and the
disease control rate, which is the percentage of patients who experience a response of stable disease or better, was 79%. Data from this trial were reported in an
abstract included in the 2012 American Society of Clinical Oncology Annual Meeting.

In April 2012, we received from Merck KGaA results from a Phase 1b clinical trial of IMO-2055 in combination with cetuximab and the chemotherapy
regimen FOLFIRI in patients with advanced or metastatic colorectal cancer. The primary objective of this study was to determine the recommended Phase 2
dose of IMO-2055 when combined with cetuximab and FOLFIRI. Fifteen patients were enrolled in the dose escalation portion of the study and received IMO-
2055 at 0.16,0.32, or 0.48 mg/kg/week in combination with weekly cetuximab and FOLFIRI once every two weeks. The combination of IMO-2055,
cetuximab, and FOLFIRI was generally well tolerated, and 0.48 mg/kg/week was identified as the recommended Phase 2 dose of IMO-2055 in this setting.
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In May 2012, we announced top-line results from a Phase 2 clinical trial conducted by Merck KGaA of IMO-2055 in combination with cetuximab in
second-line cetuximab-naive patients with recurrent or metastatic squamous cell carcinoma of the head and neck, or SCCHN, who previously progressed on
chemotherapy. In this study, 106 patients with SCCHN were randomized into two arms of 53 patients each. In one arm, patients were treated with IMO-2055
at a dose 0f 0.32 mg/kg given subcutaneously once weekly in combination with weekly cetuximab. In the other arm of the study, patients were treated with
cetuximab alone. Crossover of the patients who progressed on cetuximab alone was permitted to the combination arm of IMO-2055 and cetuximab. The trial
was conducted at multiple centers in Europe and the United States. The primary endpoint of the study was progression-free survival. Secondary outcome
measures included overall response rate (by RECIST), disease control rate, overall survival, and safety and tolerability in subjects treated with IMO-2055 plus
cetuximab compared to cetuximab alone. In the study, the combination of IMO-2055 and cetuximab did not meet the primary endpoint. The median
progression-free survival based on investigator assessments was 2.9 months in both arms; based on independent radiology review it was 1.9 months in the
cetuximab arm and 1.5 months in the combination arm. The hazard ratio in both evaluations was 1.1 with no statistical difference between the treatment arms.
The relative dose intensity was 96% for IMO-2055 and 99% for cetuximab in the combination arm, and was 96% for cetuximab in the cetuximab-alone arm.
We expect to present the detailed data from this trial at a scientific conference.

We intend to seek to enter into a collaboration with one or more pharmaceutical companies to advance the use of IMO-2055 in the treatment of cancer.

IMO-2125 External Development Expenses. These expenses include external expenses that we have incurred in connection with IMO-2125. These
external expenses include payments to independent contractors and vendors for drug development activities conducted after the initiation of IMO-2125
clinical development, but exclude internal costs such as payroll and overhead expenses. We commenced clinical development of IMO-2125 in May 2007
and from May 2007 through June 30,2012 we incurred approximately $16,506,000 in external development, including costs associated with our clinical
trials manufacturing, process development activities related to the production of IMO-2125, and additional nonclinical toxicology studies.

The decreases in IMO-2125 external development expenses in the three and six months ended June 30,2012, as compared to the corresponding 2011
periods, reflect our determination to discontinue further development of IMO-2125 in the treatment of chronic hepatitis C virus infection, or HCV, in the
third quarter of 2011. IMO-2125 external development expenses during the three and six months ended June 30,2011 included costs associated with
preparation for the Phase 2 clinical trial of IMO-2125 we planned to initiate in the second quarter of 2011, conduct of additional nonclinical toxicology
studies of IMO-2125 and costs associated with the two Phase 1 clinical trials for which we completed all patient activities prior to the end 0£2010. IMO-2125
external development expenses during the first three and six months 0f 2012 were related primarily to costs associated with the completion of nonclinical
studies and costs associated with the maintenance of the clinical drug supply. We expect that IMO-2125 external development expenses will be lower in
future periods.

Other Drug Development Expenses. These expenses include external expenses associated with preclinical development of identified compounds in
anticipation of advancing these compounds into clinical development. In addition, these expenses include internal costs, such as payroll and overhead
expenses, associated with preclinical development and products in clinical development. The external expenses associated with preclinical compounds
include payments to contract vendors for manufacturing and the related stability studies, preclinical studies, including animal toxicology and pharmacology
studies, and professional fees. Internal expenses associated with products in clinical development include costs associated with our Autoimmune Disease
Scientific Advisory Board.

The increases in other drug development expenses in the three and six months ended June 30,2012, as compared to the corresponding 2011 periods,
were primarily due to costs of preclinical studies and manufacturing activities to support the planned submission of an IND for IMO-8400 during the fourth
quarter of 2012, and were partially offset by the cost of obtaining nonclinical and clinical trial data from studies conducted by Novartis of IMO-2134,a TLR9
agonist, which we accrued in the second quarter of2011, and lower employee compensation during the 2012 periods.

Basic Discovery Expenses. These expenses include our internal and external expenses relating to our discovery efforts with respect to our TLR-targeted
programs, including agonists and antagonists of TLRs 3,7, 8 and 9, TLR antisense, and
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GSOs. These expenses reflect payments for laboratory supplies, external research, and professional fees, as well as payroll and overhead expenses. The
decreases in basic discovery expenses in the three and six months ended June 30,2012, as compared to the corresponding 2011 periods, were primarily due
to decreases in the cost of laboratory supplies and employee compensation reflecting reduced activity and reduced headcount resulting from our September
2011 re-assessment and prioritization of our drug development programs.

We do not know if we will be successful in developing any drug candidate from our research and development programs. At this time, without knowing
the results of the ongoing Phase 2 clinical trial of IMO-3100, and without an established plan for future clinical tests of drug candidates, we cannot
reasonably estimate or know the nature, timing, and costs of the efforts that will be necessary to complete the remainder of the development of, or the period,
if any, in which material net cash inflows may commence from, any drug candidate from our research and development programs. Moreover, the clinical
development of any drug candidate from our research and development programs is subject to numerous risks and uncertainties associated with the duration
and cost of clinical trials, which vary significantly over the life of a project as a result of unanticipated events arising during clinical development.

General and Administrative Expenses

General and administrative expenses decreased by $318,000, or 15%, from $2,166,000 in the three months ended June 30,2011, to $1,848,000 in the
three months ended June 30,2012 and decreased by $915,000, or 21%, from $4,452,000 in the six months ended June 30,2011 to $3,537,000 in the six
months ended June 30, 2012. General and administrative expenses consist primarily of salary expense, stock compensation expense, consulting fees and
professional legal fees associated with our patent applications and maintenance, our corporate regulatory filing requirements, our corporate legal matters, and
our business development initiatives. The decreases in general and administration expenses during the three and six months ended June 30,2012, as
compared to the corresponding 2011 periods, were primarily due to lower legal costs associated with patent matters and lower employee compensation due to
decreases in stock based compensation and the number of employees during the 2012 periods. These decreases were partially offset by higher corporate legal
expenses associated with pursuing financing alternatives, including the financing arrangement we entered into with Cowen and Company LLC in April
2012.

Decrease (Increase) in Fair Value of Warrant Liability

During November 2011 we recorded a warrant liability reflecting the fair value of the warrants issued in our November 2011 financing. We determined
the warrant to be a derivative instrument because it contains a specified anti-dilution provision that does not meet the “indexed to the company’s own stock”
exemption requirements in Accounting Standards Codification 815-40, “Derivatives and Hedging — Contracts in an Entity’s own Stock.” The warrant was
classified as a liability, recorded at fair value as of the transaction date and is being marked to fair value through earnings each quarter. The fair value of the
warrants decreased from $2,499,000 at March 31,2012 to $1,181,000 at June 30, 2012 primarily due to a decrease in the market price of our common stock
resulting in the recognition of $1,318,000 in non-operating income during the three months ended June 30,2012. The fair value of the warrants increased
from $1,178,000 at December 31,2011 to $1,181,000 at June 30, 2012 primarily due to increases in the expected volatility of the market price of our
common stock and the market price of our common stock resulting in the recognition of $3,000 of non-operating expense during the six months ended
June 30,2012. We expect that the fair value of the warrants will vary significantly in the future resulting in material non-operating charges and credits in
some periods.

Investment Income, net

Investment income, net amounted to $2,000 and $5,000 in the three months ended June 30,2012 and 2011, respectively, and $6,000 and $26,000 in
the six months ended June 30,2012 and 2011, respectively. Investment income has been lower during 2012 because all of our invested funds are deposited
in a money market fund which pays minimal interest.
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Foreign Currency Exchange Gain (Loss)

Our foreign currency exchange gain amounted to $117,000 and $41,000 in the three and six months ended June 30, 2012, respectively, primarily due
to the impact that the increasing value of the U.S. dollar had on our Euro-denominated accrued liabilities, including our liabilities associated with the cost of
re-gaining the rights to our cancer program under our agreement with Merck KGaA and the cost of our clinical trial obligations. Our foreign currency
exchange loss amounted to $12,000 and $47,000 in the three and six months ended June 30,2011, respectively, primarily due to the impact that the
decreasing value of the U.S. dollar had on our Euro-denominated accrued liabilities associated with our clinical trial obligations.

Preferred Stock Dividends

The $160,000 and $320,000 in preferred stock dividends in the three and six months ended June 30,2012, respectively, consists of dividends payable
on shares of our Series D preferred stock that we issued in November 2011.

Net Loss Applicable to Common Stockholders

As aresult of the factors discussed above, our net loss applicable to common stockholders was $4,047,000 for the three months ended June 30,2012,
compared to $6,282,000 for the three months ended June 30,2011 and $11,093,000 for the six months ended June 30,2012 compared to $13,127,000 for the
six months ended June 30,2011. Since January 1,2001, we have primarily been involved in the development of our TLR pipeline. From January 1,2001
through June 30,2012, we incurred losses of $125,998,000. We also incurred net losses of $260,193,000 prior to December 31, 2000 during which time we
were primarily involved in the development of non-TLR targeted antisense technology. Since our inception, we had an accumulated deficit 0f $386,191,000
through June 30,2012. We expect to continue to incur substantial operating losses in the future.

LIQUIDITY AND CAPITAL RESOURCES
Sources of Liquidity

We require cash to fund our operating expenses and to make capital expenditures. Historically, we have funded our cash requirements primarily
through the following:

*  equity and debt financing;
* license fees, research funding and milestone payments under collaborative and license agreements;
¢ interest income; and

* lease financings.

Cowen Sales Agreement

On April 12,2012, we entered into a sales agreement with Cowen and Company, LLC pursuant to which we may issue and sell shares of our common
stock, having an aggregate offering price of up to $10,000,000 from time to time through Cowen as our sales agent. Cowen may sell our common stock by
methods deemed to be an “at-the-market” offering, as defined under the Securities Act, including sales made directly on the NASDAQ Global Market, on any
other existing trading market for our common stock or to or through a market maker other than on an exchange. With our prior written approval, Cowen may
also sell our common stock by any other method permitted by law, including in privately negotiated transactions.

Cowen has agreed to offer the common stock subject to the terms and conditions of the sales agreement on a daily basis or as otherwise agreed upon by
us and Cowen. Under the arrangement, we will designate the maximum amount of our
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common stock to be sold through Cowen on a daily basis or otherwise determine such maximum amount together with Cowen. Subject to the terms and
conditions of the sales agreement, Cowen has agreed to use its commercially reasonable efforts to sell on our behalfall of the shares of common stock
requested to be sold by us. We may instruct Cowen not to sell common stock if the sales cannot be effected at or above the price designated by us in any such
instruction. We or Cowen may suspend the offering of the common stock being made through Cowen under the sales agreement upon proper notice to the
other party. We and Cowen each have the right, by giving written notice as specified in the sales agreement, to terminate the sales agreement in each party’s
sole discretion at any time.

The sales agreement provides that Cowen will be entitled to aggregate compensation for its services equal to 3.0% of the gross sales price per share of
all shares sold through Cowen under the sales agreement. We have no obligation to sell any shares under the sales agreement. We have agreed in the sales
agreement to provide indemnification and contribution to Cowen against certain liabilities, including liabilities under the Securities Act. In addition, we
have agreed, under certain circumstances, to reimburse a portion of the expenses of Cowen in connection with the offering of common stock up to a
maximum of $50,000. The shares will be issued pursuant to our shelf registration statement on Form S—3 (File No. 333-169060).

We have not sold any shares under the sales agreement as of June 30,2012.

Series D Preferred Stock and Warrant Financing

In November 2011, we entered into a Convertible Preferred Stock and Warrant Purchase Agreement, or Purchase Agreement, with Pillar
Pharmaceuticals I L.P., or the purchaser, an investment partnership managed by one of our directors. Pursuant to the Purchase Agreement, we issued and sold
to the purchaser, for an aggregate purchase price of $9.5 million, 1,124,260 shares of our Series D Preferred Stock convertible, subject to the limitation, into
5,621,300 shares of our common stock, and warrants to purchase 2,810,650 shares of our common stock. The net proceeds to us from the offering, excluding
the proceeds of any future exercise of the warrants, were approximately $9.1 million.

The conversion price of the Series D Preferred Stock is subject to adjustment in the event that we issue at any time shares of common stock without
consideration or for a consideration per share that is less than $1.46, subject to appropriate adjustment, provided that the Series D Preferred Stock conversion
price may not be reduced to a price that is less than $1.46. No holder of the Series D Preferred Stock may convert its shares to the extent such conversion
would result in the holder and its affiliates beneficially owning more than 19.99% of the common stock outstanding.

The holder of the Series D Preferred Stock is entitled to receive dividends payable quarterly in arrears at the rate of 7% per annum. Such dividends shall
be paid in cash through December 31,2014 and thereafter in cash or with shares of common stock, as determined by us in our sole discretion, except that we
may not pay any dividends to a holder of Series D Preferred Stock in shares of common stock to the extent the issuance of such shares would result in the
holder of Series D Preferred Stock and its affiliates beneficially owning more than 19.99% of the common stock outstanding or the combined voting power of
our securities outstanding immediately after giving effect to the issuance of such shares of common stock.

After November 4,2013 and following written notice by us, we may redeem, for a cash payment equal to the $8.1375 original Series D Preferred Stock
issue price per share plus any accrued or declared but unpaid dividends thereon, all or a portion of the Series D Preferred Stock if the closing price of our
common stock for 20 or more trading days in a period of 30 consecutive trading days is greater than or equal to 200% of the Series D Preferred Stock
conversion price. In addition, the holders of shares of Series D Preferred Stock then outstanding are entitled to require us to purchase the shares of Series D
Preferred Stock at a price equal to the original Series D Preferred Stock purchase price per share plus all accrued or declared but unpaid dividends thereon
upon the occurrence of specified fundamental changes such as mergers, consolidations, business combinations, stock purchases or similar transactions
resulting in a person or group unaffiliated with any holder of Series D Preferred Stock owning 66.67% or more our outstanding voting securities of the
Company or successor entity.
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The warrants have an exercise price of $1.63 per common share, subject to adjustment therein, and may be exercised at the purchaser’s option at any
time on or before November 4, 2016. The exercise price of the warrants is subject to adjustment in the event that we issue shares of common stock without
consideration or for a price per share that is lower than $1.46, subject to adjustment, provided that the exercise price of the warrants may not be reduced
below $1.46. The warrants provide that we will not effect any exercise of the warrants, and the warrants may not be exercised with respect to any portion of
the warrants, to the extent that such exercise would result in the purchaser and its affiliates beneficially owning more than 19.99% of the number of shares of
common stock outstanding or the combined voting power of our securities outstanding immediately after giving effect to the issuance of shares of common
stock issuable upon exercise of the warrant. After November 4, 2013, we may redeem the warrants for $0.01 per share of common stock issuable on exercise of
the warrants following notice to the purchaser if the closing price of the common stock for 20 or more trading days in a period of 30 consecutive trading days
is greater than or equal to $6.51, subject to adjustment.

Under the terms of the Purchase Agreement, we granted the purchaser participation rights in future financings and the purchaser agreed that for so long
as the purchaser and its affiliates beneficially own more than 15% of our outstanding common stock, the purchaser and its affiliates will vote any shares held
by them in excess of the number of shares equal to 15% of the outstanding common stock (including the shares of common stock issuable upon conversion of
the Series D preferred stock) with respect to any matter put to a vote of the holders of common stock in the same manner and percentage as the holders of the
common stock (other than the purchaser) vote on such matter. The purchaser has also agreed to be subject to a standstill provision that continues for so long
as the purchaser and its affiliates beneficially own more than 15% of the outstanding common stock. In connection with the Purchase Agreement, we also
filed a registration statement registering the resale of the shares of common stock issuable upon conversion of the Series D preferred stock and the shares of
common stock issuable upon exercise of the warrants.

Collaboration Agreements

Under the terms of our collaboration with Merck KGaA, which was terminated in November 2011, we received in February 2008 a $40.0 million
upfront license fee in Euros of which we received $39.7 million due to foreign currency exchange rates and approximately $12.1 million in milestone
payments and we have been reimbursed $4.5 million for expenses related to the development of IMO-2055.

Under the terms of our collaboration with Merck, Merck paid us a $20.0 million license fee in December 2006 and purchased 1,818,182 shares of our
common stock for a price of $5.50 per share for an aggregate purchase price of $10.0 million. Since entering this agreement, we have also received
$1.0 million in milestone payments and $3.4 million in research and development payments.

Cash Flows
Six Months Ended June 30, 2012

As of June 30,2012, we had approximately $13,227,000 in cash and cash equivalents, a net decrease of approximately $11,344,000 from December 31,
2011. Net cash used in operating activities totaled $11,082,000 during the six months ended June 30,2012, reflecting our $10,773,000 net loss for the six
months ended June, 30,2012, as adjusted for non-cash expenses, including stock-based compensation and depreciation. It also reflects changes in our
prepaid expenses and accounts payable, accrued expenses and a liability associated with recording rent expense on a straight-line basis over the term of our
facility lease. The net cash used in financing activities totaled $262,000 during the six months ended June 30, 2012 representing the dividends paid on our
Series D preferred stock less the proceeds received from employee stock purchases under our employee stock purchase plan.

Six Months Ended June 30, 2011

Net cash used in operating activities totaled $11,192,000 during the six months ended June 30,2011. The $11,192,000 reflects our $13,127,000 net
loss for the period, as adjusted for non-cash expenses, including stock-based compensation,
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depreciation and amortization of investment premiums. It also reflects changes in our prepaid expenses and accounts payable, accrued expenses and other
liabilities. The net cash provided by investing activities during the six months ended June 30,2011 of $15,641,000 reflects the maturity of $16,585,000 in
available-for-sale securities and a $102,000 decrease in restricted cash offset by the purchase of approximately $1,025,000 of securities and $21,000 of
laboratory equipment and leasehold improvements during the period. The $35,000 net cash provided by financing activities during the six months ended
June 30,2011 reflects the proceeds of $43,000 received from employee stock purchases, offset, in part, by payments on our capital leases.

Funding Requirements

We have incurred operating losses in all fiscal years except 2002, 2008 and 2009, and we had an accumulated deficit of $386,191,000 at June 30,
2012. We expect to incur substantial operating losses in future periods. These losses, among other things, have had and will continue to have an adverse
effect on our stockholders’ equity, total assets and working capital.

We have received no revenues from the sale of drugs. To date, almost all of our revenues have been from collaboration and license agreements. We
have devoted substantially all of our efforts to research and development, including clinical trials, and we have not completed development of any drugs.
Because of the numerous risks and uncertainties associated with developing drugs, we are unable to predict the extent of any future losses, whether or when
any of our products will become commercially available or when we will become profitable, if at all.

We do not expect to generate significant additional funds internally until we successfully complete development and obtain marketing approval for
products, either alone or in collaboration with third parties, which we expect will take a number of years. In addition, we have no committed external sources
of funds.

We had cash and cash equivalents 0f $13,227,000 at June 30,2012. We believe that our existing cash and cash equivalents will be sufficient to fund
our operations at least into the first quarter of 2013 based on our current operating plan, including the conduct of our ongoing Phase 2 clinical trial of IMO-
3100 in psoriasis that we initiated in April 2012 and the planned submission of an IND for IMO-8400, which we expect to occur in the fourth quarter of2012.
We will need to raise additional funds in order to operate our business beyond such time.

We will require substantial funds to conduct research and development, including preclinical testing and clinical trials of our drug candidates beyond
the first quarter of 2013. We expect to seek additional funding through collaborations, the sale or license of assets or financings of equity or debt securities.
We believe that the key factors that will affect our ability to obtain additional funding are:

» theresults of our clinical and preclinical development programs, including the results of the ongoing Phase 2 trial of IMO-3100, the recently
announced results of the Phase 2 trial of IMO-2055 and the results of IND-enabling studies of IMO-8400;

* developments relating to our existing strategic collaboration with Merck;
* the cost, timing and outcome of regulatory reviews;

*  competitive and potentially competitive products and technologies and investors’ receptivity to our drug candidates and the technology underlying
them in light of competitive products and technologies;

» thereceptivity of the capital markets to financings by biotechnology companies generally and companies with drug candidates and technologies such
as ours specifically;

22



Table of Contents

*  ourability to enter into new strategic collaborations with biotechnology and pharmaceutical companies and the success of such collaborations; and

*  ourability to maintain the listing of our common stock on the NASDAQ Global Market or an alternative national securities exchange.

In addition, increases in expenses or delays in clinical development may adversely impact our cash position and require additional funds or further cost
reductions. Additional financing may not be available to us when we need it or may not be available to us on favorable terms. We could be required to seek
funds through collaborative alliances or others that may require us to relinquish rights to some of our technologies, drug candidates or drugs that we would
otherwise pursue on our own. In addition, if we raise additional funds by issuing equity securities, our then existing stockholders will experience dilution.
Debt financing, if available, may involve agreements that include covenants limiting or restricting our ability to take specific actions, such as incurring
additional debt, making capital expenditures or declaring dividends, and are likely to include rights that are senior to the holders of our common stock. Any
additional debt financing or equity that we raise may contain terms, such as liquidation and other preferences, or liens or other restrictions on our assets,
which are not favorable to us or our stockholders. The terms of any financing may adversely affect the holdings or the rights of existing stockholders. If we
are unable to obtain adequate funding on a timely basis or at all, we may be required to terminate, modify or delay preclinical or clinical trials of one or more
of our drug candidates, significantly curtail or terminate discovery or development programs for new drug candidates and possibly relinquish rights to
portions of our technology, drug candidates and/or products.

Our common stock is currently listed on the Nasdaq Global Market. In order to maintain our listing, we are required to meet specified financial
requirements, including requirements that we maintain a minimum closing bid price of at least $1.00 per share for our common stock and that we maintain a
minimum stockholders’ equity of $10,000,000 or a minimum market value of $50,000,000.

On June 7,2012, we received a notification letter from the Nasdaq Listing Qualifications staff of The Nasdaq Stock Market advising us that we were
not in compliance with the $50,000,000 minimum market value requirement for continued listing on The Nasdaq Global Market pursuant to Nasdaq Listing
Rule 5450(b)(2)(A). Nasdaq also noted in its letter that we were no longer in compliance with Nasdaq Listing Rule 5450(b)(1)(A), which requires registrants
to maintain a minimum of $10,000,000 in stockholders’ equity.

Nasdagq stated in its letter that in accordance with Nasdaq Listing Rule 5810(c)(3)(C), we have been provided a compliance period of 180 calendar
days, or until December 4, 2012, to regain compliance with the minimum market value continued listing requirement. The Nasdaq letter states that if, at any
time before December 4, 2012, the MVLS of our common stock closes at $50,000,000 or more for a minimum of 10 consecutive business days, the Nasdaq
staff will provide us with written notification that we have achieved compliance with the minimum market value continued listing requirements and the
matter will be closed. We could also regain compliance with Nasdaq’s continued listing requirements by reporting stockholders’ equity of $10 million or
more.

The notification from Nasdaq does not impact the listing of our common stock at this time. However, if we do not regain compliance with the minimum
market value continued listing requirements by December 4, 2012, the Nasdaq staff will provide us with written notification that our common stock is subject
to delisting from The Nasdaq Global Market. Alteratively, Nasdaq Marketplace Rules may permit us to transfer our common stock to The Nasdaq Capital
Market prior to December 4, 2012 if our common stock satisfies the criteria for continued listing on such market. As of June 30,2012, our stockholders’
equity was $2,057,000 and as of July 17,2012, the aggregate market value for our common stock was $27,916,000.
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Contractual Obligations

During the six months ended June 30,2012, there were no material changes outside the ordinary course of our business to our contractual obligations
as disclosed in our Annual Report on Form 10-K for the year ended December 31,2011.

ITEM 3. QUANTITATIVE AND QUALITATIVE DISCLOSURES ABOUT MARKET RISK.

Foreign currency exchange gains and losses may result from amounts to be paid under our Merck KGaA collaboration and termination agreements and
payments under our clinical trial agreements that are denominated in Euros. As of June 30,2012, we had net accrued obligations of €1.3 million, or
$1.7 million. All other assets and liabilities are in U.S. dollars, which is our functional currency.

We maintain investments in accordance with our investment policy. The primary objectives of our investment activities are to preserve principal,
maintain proper liquidity to meet operating needs and maximize yields. Although our investments are subject to credit risk, our investment policy specifies
credit quality standards for our investments and limits the amount of credit exposure from any single issue, issuer or type of investment. We regularly review
our investment holdings in light of the then current economic environment. We do not own auction rate securities or derivative financial investment
instruments in our investment portfolio. At June 30,2012, all of our invested funds were invested in a money market fund classified in cash and cash
equivalents on the accompanying balance sheet.

Based on a hypothetical ten percent adverse movement in interest rates, the potential losses in future earnings, fair value ofrisk sensitive financial
instruments, and cash flows are immaterial, although the actual effects may differ materially from the hypothetical analysis.

ITEM 4. CONTROLS AND PROCEDURES.

(a) Evaluation of Disclosure Controls and Procedures. Our management, with the participation of our principal executive officer and principal
financial officer, evaluated the effectiveness of our disclosure controls and procedures (as defined in Rules 13a-15(e) and 15d-15(e) under the Securities
Exchange Act of 1934, as amended, or the Exchange Act) as of June 30, 2012. In designing and evaluating our disclosure controls and procedures,
management recognized that any controls and procedures, no matter how well designed and operated, can provide only reasonable assurance of achieving
their objectives and our management necessarily applied its judgment in evaluating the cost-benefit relationship of possible controls and procedures. Based
on this evaluation, our chief executive officer and chief financial officer concluded that as of June 30,2012, our disclosure controls and procedures were
(1) designed to ensure that material information relating to us is
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made known to our chief executive officer and chief financial officer by others, particularly during the period in which this report was prepared, and
(2) effective, in that they provide reasonable assurance that information required to be disclosed by us in the reports we file or submit under the Exchange Act
is recorded, processed, summarized and reported within the time periods specified in the SEC’s rules and forms.

(b) Changes in Internal Controls. No change in our internal control over financial reporting (as defined in Rules 13a-15(f) and 15d-15(f) under the
Securities Exchange Act) occurred during the fiscal quarter ended June 30, 2012 that has materially affected, or is reasonably likely to materially affect, our
internal control over financial reporting.
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PART II — OTHER INFORMATION
Item 1A. RISK FACTORS.
RISK FACTORS

Investing in our common stock involves a high degree of risk. You should carefully consider the risks and uncertainties described below in addition to
the other information included or incorporated by reference in this Quarterly Report on Form 10-Q before purchasing our common stock. If any of the
following risks actually occurs, our business, financial condition or results of operations would likely suffer, possibly materially. In that case, the trading
price of our common stock could fall, and you may lose all or part of the money you paid to buy our common stock.

Risks Relating to Our Financial Results and Need for Financing
We have incurred substantial losses and expect to continue to incur losses. We will not be successful unless we reverse this trend.

We have incurred losses in every year since our inception, except for 2002, 2008, and 2009 when our recognition of revenues under license and
collaboration agreements resulted in our reporting net income for those years. As of June 30,2012, we had an accumulated deficit of $386.2 million. Since
January 1,2001, we have primarily been involved in the development of our TLR pipeline. From January 1,2001 through June 30,2012, we incurred losses
0f$126.0 million. We incurred losses of $260.2 million prior to December 31, 2000 during which time we were primarily involved in the development of
non-TLR targeted antisense technology. These losses, among other things, have had and will continue to have an adverse effect on our stockholders’ equity,
total assets, and working capital.

We have never had any products of our own available for commercial sale and have received no revenues from the sale of drugs. To date, almost all of
our revenues have been from collaborative and license agreements. We have devoted substantially all of our efforts to research and development, including
clinical trials, and we have not completed development of any drug candidates. Because of the numerous risks and uncertainties associated with developing
drugs, we are unable to predict the extent of any future losses, whether or when any of our drug candidates will become commercially available, or when we
will become profitable, if at all. We expect to incur substantial operating losses in future periods.

We will need additional financing, which may be difficult to obtain. Our failure to obtain necessary financing or doing so on unattractive terms could
adversely affect our research and development programs and other operations.

We will require substantial funds to conduct research and development, including preclinical testing and clinical trials of our drug candidates. We will
also require substantial funds to conduct regulatory activities and to establish commercial manufacturing, marketing, and sales capabilities. We had cash and
cash equivalents of $13.2 million at June 30, 2012. We believe that our existing cash and cash equivalents will be sufficient to fund our operations at least
into the first quarter of 2013 based on our current operating plan. We will need to raise additional funds in order to operate our business beyond such time.

We expect to seek additional funding through collaborations, the sale or license of assets or financings of equity or debt securities. We believe that the
key factors that will affect our ability to obtain additional funding are:

* the results of our clinical and preclinical development programs, including the results of the ongoing Phase 2 trial of IMO-3100, the recently
announced results of the Phase 2 trial of IMO-2055 and the results of IND-enabling studies of IMO-8400;
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*  developments related to our existing strategic collaboration with Merck;
* the cost, timing, and outcome of regulatory reviews;

* competitive and potentially competitive products and technologies and investors’ receptivity to our drug candidates and the technology
underlying them in light of competitive products and technologies;

« the receptivity of the capital markets to financings by biotechnology companies generally and companies with drug candidates and technologies
such as ours specifically; and

*  ourability to enter into additional strategic collaborations with biotechnology and pharmaceutical companies and the success of such
collaborations.

Additional financing may not be available to us when we need it or may not be available to us on favorable terms. We could be required to seek funds
through collaborative alliances or through other means that may require us to relinquish rights to some of our technologies, drug candidates or drugs that we
would otherwise pursue on our own. In addition, if we raise additional funds by issuing equity securities, our then existing stockholders will experience
dilution. The terms of any financing may adversely affect the holdings or the rights of existing stockholders. Debt financing, if available, may involve
agreements that include covenants limiting or restricting our ability to take specific actions, such as incurring additional debt, making capital expenditures
or declaring dividends, and are likely to include rights that are senior to the holders of our common stock. Any additional debt financing or equity that we
raise may contain terms, such as liquidation and other preferences, or liens or other restrictions on our assets, which are not favorable to us or our
stockholders. If we are unable to obtain adequate funding on a timely basis or at all, we may be required to terminate, modify or delay preclinical or clinical
trials of one or more of our drug candidates, significantly curtail or terminate discovery or development programs for new drug candidates and/or possibly
relinquish rights to portions of our technology, drug candidates and/or products. For example, we significantly curtailed expenditures on our research and
development programs during 1999 and 2000 because we did not have sufficient funds available to advance these programs at planned levels.

Risks Relating to Our Business, Strategy and Industry

We are depending heavily on the development of IMO-3100 and IMO0-8400, and on our collaborative alliance with Merck. If we or our collaborator
decides to terminate the development of any of our drug candidates, are unable to successfully develop and commercialize any of our drug candidates, or
experience significant delays in doing so, our business may be materially harmed.

We have invested a significant portion of our time and financial resources in the development of our clinical stage lead drug candidates, IMO-3100
and IMO-2055, and our preclinical lead drug candidate IMO-8400. We anticipate that our ability to generate product revenues will depend heavily on the
successful development and commercialization of IMO-3100 or IMO-8400, and the drug candidates being developed under our collaboration with Merck.
Our efforts, and the efforts of Merck, to develop and commercialize these compounds are at an early stage and are subject to many challenges. We have
experienced setbacks with respect to our programs for IMO-3100, IMO-2125, and IMO-2055, including:

*  During the fourth quarter of2010, we commenced additional nonclinical studies of IMO-3100 in light of some reversible immune responses that
were observed in the 13-week nonclinical toxicology studies and that were inconsistent with observations made in our other nonclinical studies
of IMO-3100. In June 2011, we submitted a Phase 2 protocol to the FDA to conduct a 12-week clinical trial of IMO-3100 in patients with
psoriasis. In July 2011, the FDA placed a clinical hold on the protocol that we had submitted.
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* In April 2011, we chose to delay initiation of our planned 12-week Phase 2 randomized clinical trial of IMO-2125 plus ribavirin in treatment-
naive, genotype 1 HCV patients based on preliminary observations in an ongoing 26-week chronic nonclinical toxicology study of IMO-2125 in
rodents. We subsequently completed a 39-week chronic nonclinical toxicology study of IMO-2125 in non-human primates in which there were
no similar observations. During the third quarter of 2011, we re-assessed and prioritized our drug development programs, and determined to
discontinue further investment of internal resources on the development of IMO-2125 for the treatment of HCV.

e InJuly 2011, Merck KGaA informed us that, based on increased incidence of neutropenia and electrolyte imbalances reported in its Phase 1 trial
of IMO-2055 in combination with cisplatin/5-FU and cetuximab in patients with first-line SCCHN and subsequent re-evaluation ofits clinical
development program, Merck KGaA had determined that it would not conduct further clinical development of IMO-2055. In November 2011, we
and Merck KGaA entered into a termination agreement terminating our collaboration and we reacquired the rights to IMO-2055 for the treatment
of cancer. In May 2012, we announced that in the Phase 2 trial of IMO-2055 in combination with cetuximab in patients with second-line
SCCHN, the combination of IMO-2055 and cetuximab did not meet the primary endpoint of the trial.

In October 2011, we submitted to FDA a new Phase 2 protocol to evaluate IMO-3100 in adult patients with moderate to severe plaque psoriasis, over a
four-week treatment period. In December 2011, the FDA removed the clinical hold. We subsequently initiated the four-week Phase 2 clinical trial in the
second quarter of 2012. The outcome of this trial could negatively impact our ability or willingness to proceed with the further development and
commercialization of IMO-3100, or our ability to license such compound to a third party. Moreover, with respect to IMO-3100, we cannot be certain that the
FDA will allow us to conduct further clinical trials of IMO-3100 for treatment periods of more than four weeks or at all without additional clinical or
preclinical data.

We intend to seek to enter into collaborations with pharmaceutical companies to advance the use of IMO-2055 in the treatment of cancer. The results
of'the Phase 2 trial could negatively impact our ability to license such compound to a third party.

Our ability to successfully develop and commercialize these drug candidates, or other potential candidates, will depend on our ability to overcome
these recent challenges and on several factors, including the following:

+ the drug candidates demonstrating an acceptable safety profile in nonclinical toxicology studies and during clinical trials;

*  timely enrollment in clinical trials of IMO-3100 and other drug candidates, which may be slower than anticipated, potentially resulting in
significant delays;

+  satisfying conditions imposed on us and/or our collaborators by the FDA or equivalent foreign regulatory authorities regarding the scope or
design of clinical trials;

« the ability to demonstrate to the satisfaction of the FDA, or equivalent foreign regulatory authorities, the safety and efficacy of the drug
candidates through current and future clinical trials;

*  timely receipt of necessary marketing approvals from the FDA and equivalent foreign regulatory authorities;

*  the ability to combine our drug candidates and the drug candidates being developed by Merck and any other collaborators safely and
successfully with other therapeutic agents;

* achieving and maintaining compliance with all regulatory requirements applicable to the products;
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»  establishment of commercial manufacturing arrangements with third-party manufacturers;

* the successful commercial launch of the drug candidates, assuming FDA approval is obtained, whether alone or in combination with other
products;

* acceptance of the products as safe and effective by patients, the medical community, and third-party payors;

*  competition from other companies and their therapies;

*  changes in treatment regimes;

»  successful protection of our intellectual property rights from competing products in the United States and abroad; and

« acontinued acceptable safety and efficacy profile of the drug candidates following marketing approval.
If our clinical trials are unsuccessful, or if they are delayed or terminated, we may not be able to develop and commercialize our products.

In order to obtain regulatory approvals for the commercial sale of our products, we are required to complete extensive clinical trials in humans to
demonstrate the safety and efficacy of our drug candidates. Clinical trials are lengthy, complex, and expensive processes with uncertain results. We may not
be able to complete any clinical trial of a potential product within any specified time period. Moreover, clinical trials may not show our potential products to
be both safe and efficacious. The FDA or other equivalent foreign regulatory agencies may not allow us to complete these trials or commence and complete
any other clinical trials. For example, in July 2011, the FDA placed a clinical hold on a protocol we had submitted for a proposed Phase 2 clinical trial of
IMO-3100 in patients with psoriasis.

The results from preclinical testing of a drug candidate that is under development may not be predictive of results that will be obtained in human
clinical trials. In addition, the results of early human clinical trials may not be predictive of results that will be obtained in larger scale, advanced stage
clinical trials. Furthermore, interim results of a clinical trial do not necessarily predict final results, and failure of any of our clinical trials can occur at any
stage of testing. Companies in the biotechnology and pharmaceutical industries, including companies with greater experience in preclinical testing and
clinical trials than we have, have suffered significant setbacks in clinical trials, even after demonstrating promising results in earlier trials. Moreover, effects
seen in nonclinical studies, even if not observed in clinical trials, may result in limitations or restrictions on clinical trials. Numerous unforeseen events may
occur during, or as a result of, preclinical testing, nonclinical testing or the clinical trial process that could delay or inhibit the ability to receive regulatory
approval or to commercialize drug products.

In addition to the setbacks that we have experienced with respect to the clinical development of our TLR-targeted drug candidates, other companies
developing drugs targeted to TLRs have experienced setbacks in clinical trials. For example in 2007, Coley Pharmaceutical Group, which since has been
acquired by Pfizer, Inc., discontinued four clinical trials for PF-3512676, its investigational TLR9 agonist compound, in combination with cytotoxic
chemotherapy in cancer, and suspended its development of a TLR9 agonist, Actilon®, for HCV infection. In July 2007, Anadys Pharmaceuticals, Inc. and its
partner Novartis International Pharmaceutical, Ltd. (Novartis) announced that they had decided to discontinue the development of ANA975, the
investigational TLR7 agonist compound for HCV infection. Dynavax Technologies Corporation announced in May 2008 discontinuation of the clinical
development program for TOLAMBA®, which comprises a TLR9 agonist covalently attached to a ragweed antigen. These setbacks with respect to TLR-
targeted drug candidates may result in enhanced scrutiny by regulators or IRBs of clinical trials of TLR-targeted drug candidates, including our TLR-targeted
drug candidates, which could result in regulators or IRBs prohibiting the commencement of clinical trials, requiring additional nonclinical studies as a
precondition to commencing clinical trials or imposing restrictions on the design or scope of clinical trials that could slow enrollment of trials, increase the
costs of trials or limit the significance of the results of trials. Such setbacks could also adversely impact the desire of investigators to enroll patients in, and
the desire of patients to enroll in, clinical trials of TLR-targeted drug candidates.
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Other events that could delay or inhibit conduct of our clinical trials include:
* regulators or IRBs may not authorize us to commence a clinical trial or conduct a clinical trial at a prospective trial site;
* nonclinical or clinical data may not be readily interpreted, which may lead to delays and/or misinterpretation;

*  ournonclinical tests, including toxicology studies, or clinical trials may produce negative or inconclusive results, and we may decide, or
regulators may require us, to conduct additional nonclinical testing or clinical trials or we may abandon projects that we expect may not be
promising;

» the rate of enrollment or retention of patients in our clinical trials may be lower than we expect;

* we might have to suspend or terminate our clinical trials if the participating subjects experience serious adverse events or undesirable side effects
or are exposed to unacceptable health risks;

*  regulators or IRBs may hold, suspend or terminate clinical research for various reasons, including noncompliance with regulatory requirements,
issues identified through inspections of manufacturing or clinical trial operations or clinical trial sites, or if, in their opinion, the participating
subjects are being exposed to unacceptable health risks;

* regulators may hold or suspend our clinical trials while collecting supplemental information on, or clarification of, our clinical trials or other
clinical trials, including trials conducted in other countries or trials conducted by other companies;

* we, along with our collaborators and subcontractors, may not employ, in any capacity, persons who have been debarred under the FDA’s
Application Integrity Policy, or similar policy under foreign regulatory authorities. Employment of such debarred persons, even if inadvertent,
may result in delays in the FDA’s or foreign equivalent’s review or approval of our products, or the rejection of data developed with the
involvement of such person(s);

+ the cost of our clinical trials may be greater than we currently anticipate; and

*  ourproducts may not cause the desired effects or may cause undesirable side effects or our products may have other unexpected characteristics.

The rate of completion of clinical trials is dependent in part upon the rate of enrollment of patients. For example, in our Phase 1 clinical trial of IMO-
2125 in patients with chronic HCV infection who had not responded to the current standard of care therapy, completion of each cohort took longer than
anticipated due to enrollment procedures. Patient accrual is a function of many factors, including:

+ thesize of the patient population;
+ the proximity of patients to clinical sites;
» theeligibility criteria for the study;

* the nature of the study, including the pattern of patient enrollment;
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» the existence of competitive clinical trials; and

+ the availability of alternative treatments.

We do not know whether clinical trials will begin as planned, will need to be restructured or will be completed on schedule, if at all. Significant
clinical trial delays also could allow our competitors to bring products to market before we do and impair our ability to commercialize our products.

Delays in commencing clinical trials of potential products could increase our costs, delay any potential revenues, and reduce the probability that a
potential product will receive regulatory approval.

Our drug candidates and our collaborators’ drug candidates will require preclinical and other nonclinical testing and extensive clinical trials prior to
submission of any regulatory application for commercial sales. In conducting clinical trials, we cannot be certain that any planned clinical trial will begin on
time, if at all. Delays in commencing clinical trials of potential products could increase our product development costs, delay any potential revenues, and
reduce the probability that a potential product will receive regulatory approval.

Commencing clinical trials may be delayed for a number of reasons, including delays in:
+  manufacturing sufficient quantities of drug candidate that satisfy the required quality standards for use in clinical trials;
+ demonstrating sufficient safety to obtain regulatory approval for conducting a clinical trial;
* reaching an agreement with any collaborators on all aspects of the clinical trial;
» reaching agreement with contract research organizations, if any, and clinical trial sites on all aspects of the clinical trial;
* resolving any objections from the FDA or any regulatory authority on an IND application or proposed clinical trial design;
* obtaining IRB approval for conducting a clinical trial at a prospective site; and

+ enrolling patients in order to commence the clinical trial.
The technologies on which we rely are unproven and may not result in any approved and marketable products.

Our technologies or therapeutic approaches are relatively new and unproven. We have focused our efforts on the research and development of RNA-
and DNA-based compounds targeted to TLRs and on GSOs. Neither we nor any other company have obtained regulatory approval to market such compounds
as therapeutic drugs, and no such products currently are being marketed. It is unknown whether the results of preclinical studies with TLR-targeted
compounds will be indicative of results that may be obtained in clinical trials, and results we have obtained in the initial small-scale clinical trials we have
conducted to date may not be predictive of results in subsequent large-scale clinical trials. Further, the chemical and pharmacological properties of RNA- and
DNA-based compounds targeted to TLRs or of GSOs may not be fully recognized in preclinical studies and small-scale clinical trials, and such compounds
may interact with human biological systems in unforeseen, ineffective or harmful ways that we have not yet identified.

As a result of these factors, we may never succeed in obtaining regulatory approval to market any product. Furthermore, the commercial success of any
of our products for which we may obtain marketing approval from the FDA or other regulatory authorities will depend upon their acceptance by patients, the
medical community, and third-party payors as
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clinically useful, safe, and cost-effective. In addition, if products being developed by our competitors have negative clinical trial results or otherwise are
viewed negatively, the perception of our technologies and market acceptance of our products could be impacted negatively.

Our recent setbacks with respect to our TLR-targeted compounds, together with the setbacks experienced by other companies developing TLR-targeted
compounds, may result in a negative perception of our technology and our TLR-targeted compounds, impact our ability to obtain marketing approval of
these drug candidates and adversely affect acceptance of our technology and our TLR-targeted compounds by patients, the medical community and third-
party payors.

Our efforts to educate the medical community on our potentially unique approaches may require greater resources than would be typically required for
products based on conventional technologies or therapeutic approaches. The safety, efficacy, convenience, and cost-effectiveness of our products as
compared to competitive products will also affect market acceptance.

We face substantial competition, which may result in others discovering, developing or commercializing drugs before or more successfully than us.

We are developing our TLR-targeted drug candidates for use in the treatment of autoimmune and inflammatory diseases and cancer, and as vaccine
adjuvants. We are also advancing our gene silencing oligonucleotide, or GSO, technology for potential application as research reagents and as therapeutic
agents. For all of the disease areas in which we are developing potential therapies, there are many other companies, public and private, that are actively
engaged in discovering, developing, and commercializing products and technologies that may compete with our technologies and drug candidates and
technology, including TLR targeted compounds as well as non-TLR targeted therapies.

Our principal competitors developing TLR-targeted compounds for autoimmune and inflammatory diseases include Dynavax Technologies
Corporation, with its collaborator, GlaxoSmithKline plc., and for cancer treatment include Pfizer, Inc., and VentiRx Pharmaceuticals. Merck’s vaccines using
our TLR7, 8 or 9 agonists as adjuvants may compete with vaccines using TLR agonists as adjuvants being developed or marketed by GlaxoSmithKline plc,
Novartis, Dynavax Technologies Corporation, VaxInnate, Inc., Intercell AG, Cytos Biotechnology AG, and Celldex Therapeutics, Inc.

Some of these potentially competitive products have been in development or commercialized for years, in some cases by large, well established
pharmaceutical companies. Many of the marketed products have been accepted by the medical community, patients, and third-party payors. Our ability to
compete may be affected by the previous adoption of such products by the medical community, patients, and third-party payors. Additionally, in some
instances, insurers and other third-party payors seek to encourage the use of generic products, which makes branded products, such as our drug candidates,
potentially less attractive, from a cost perspective, to buyers.

We recognize that other companies, including large pharmaceutical companies, may be developing or have plans to develop products and
technologies that may compete with ours. Many of our competitors have substantially greater financial, technical, and human resources than we have. In
addition, many of our competitors have significantly greater experience than we have in undertaking preclinical studies and human clinical trials of new
pharmaceutical products, obtaining FDA and other regulatory approvals of products for use in health care and manufacturing, and marketing and selling
approved products. Our competitors may discover, develop or commercialize products or other novel technologies that are more effective, safer or less costly
than any that we are developing. Our competitors may also obtain FDA or other regulatory approval for their products more rapidly than we may obtain
approval for ours.

We anticipate that the competition with our products and technologies will be based on a number of factors including product efficacy, safety,
availability, and price. The timing of market introduction of our products and competitive products will also affect competition among products. We expect
the relative speed with which we can develop products, complete the clinical trials, and approval processes and supply commercial quantities of the products
to the market to be important competitive factors. Our competitive position will also depend upon our ability to attract and retain qualified personnel, to
obtain patent protection or otherwise develop proprietary products or processes, and protect our intellectual property, and to secure sufficient capital
resources for the period between technological conception and commercial sales.
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Competition for technical and management personnel is intense in our industry, and we may not be able to sustain our operations or grow if we are unable
to attract and retain key personnel.

Our success is highly dependent on the retention of principal members of our technical and management staff, including Dr. Sudhir Agrawal.
Dr. Agrawal serves as our Chairman of the Board of Directors, President and Chief Executive Officer. Dr. Agrawal has made significant contributions to the
field of oligonucleotide-based drug candidates, and has led the discovery and development of our compounds targeted to TLRs. He is named as an inventor
on over 400 patents and patent applications in countries around the world. Dr. Agrawal provides us with leadership for our management team and research
and development activities. The loss of Dr. Agrawal’s services would be detrimental to our ongoing scientific progress and the execution of our business
plan.

We are a party to an employment agreement with Dr. Agrawal that expires on October 19,2014, but automatically extends annually for an additional
year. This agreement may be terminated by us or Dr. Agrawal for any reason or no reason at any time upon notice to the other party. We do not carry key man
life insurance for Dr. Agrawal.

Furthermore, our future growth will require hiring a number of qualified technical and management personnel. Accordingly, recruiting and retaining
such personnel in the future will be critical to our success. There is intense competition from other companies and research and academic institutions for
qualified personnel in the areas of our activities. If we are not able to continue to attract and retain, on acceptable terms, the qualified personnel necessary for
the continued development of our business, we may not be able to sustain our operations or growth.

Regulatory Risks
We may not be able to obtain marketing approval for products resulting from our development efforts.

All of the drug candidates that we are developing, or may develop in the future, will require additional research and development, extensive preclinical
studies, nonclinical testing, clinical trials, and regulatory approval prior to any commercial sales. This process is lengthy, often taking a number of years, is
uncertain, and is expensive. Since our inception, we have conducted clinical trials of a number of compounds. Currently two of our compounds, IMO-3100
and IMO-2055, are in clinical development. The FDA and other regulatory authorities may not approve any of our potential products for any indication.

We may need to address a number of technological challenges in order to complete development of our products. Moreover, these products may not be
effective in treating any disease or may prove to have undesirable or unintended side effects, unintended alteration of the immune system over time,
toxicities or other characteristics that may preclude our obtaining regulatory approval or prevent or limit commercial use. If we do not obtain necessary
regulatory approvals, our business will be adversely affected.

We are subject to comprehensive regulatory requirements, which are costly and time consuming to comply with; if we fail to comply with these
requirements, we could be subject to adverse consequences and penalties.

The testing, manufacturing, labeling, advertising, promotion, export, and marketing of our products are subject to extensive regulation by
governmental authorities in Europe, the United States, and elsewhere throughout the world.

In general, submission of materials requesting permission to conduct clinical trials may not result in authorization by the FDA or any equivalent
foreign regulatory agency to commence clinical trials. Further, permission to continue ongoing trials may be withdrawn by the FDA or other regulatory
agencies at any time after initiation, based on new information available after the initial authorization to commence clinical trials or for other reasons. In
addition, submission of an application for marketing approval to the relevant regulatory agency following completion of clinical trials may not result in the
regulatory agency approving the application if applicable regulatory criteria are not satisfied, and may result in the regulatory agency requiring additional
testing or information.

33



Table of Contents

Even if we obtain regulatory approval for any of our product candidates, we will be subject to ongoing FDA obligations and regulatory oversight. Any
regulatory approval of a product may contain limitations on the approved indicated uses for which the product may be marketed or requirements for costly
post-marketing testing and surveillance to monitor the safety or efficacy of the product. Any product for which we obtain marketing approval, along with the
facilities at which the product is manufactured, any post-approval clinical data, and any advertising and promotional activities for the product will be subject
to continual review and periodic inspections by the FDA and other regulatory agencies.

Both before and after approval is obtained, failure to comply with regulatory requirements, or discovery of previously unknown problems with a
product, including adverse events of unanticipated severity or frequency, may result in:

+ theregulatory agency’s delay in approving, or refusal to approve, an application for marketing of a product or a supplement to an approved
application;

*  restrictions on our products or the marketing or manufacturing of our products;
*  withdrawal of our products from the market;

*  warning letters;

*  voluntary or mandatory product recalls;

e fines;

*  suspension or withdrawal of regulatory approvals;

*  product seizure or detention;

+  refusal to permit the import or export of our products;

* injunctions or the imposition of civil penalties; and

*  criminal penalties.

We have only limited experience in regulatory affairs and our products are based on new technologies; these fuctors may affect our ability or the time we
require to obtain necessary regulatory approvals.

We have only limited experience in filing the applications necessary to obtain regulatory approvals. Moreover, the products that result from our
research and development programs will likely be based on new technologies and new therapeutic approaches that have not been extensively tested in
humans. The regulatory requirements governing these types of products may be more rigorous than for conventional drugs. As a result, we may experience a
longer regulatory process in connection with obtaining regulatory approvals of any product that we develop.

Failure to obtain regulatory approval in jurisdictions outside the United States will prevent us from marketing our products abroad.
We intend to market our products, if approved, in markets outside the United States, which will require separate
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regulatory approvals and compliance with numerous and varying regulatory requirements. The approval procedures vary among such markets and may
involve requirements for additional testing, and the time required to obtain approval may differ from that required to obtain FDA approval. Approval by the
FDA does not ensure approval by regulatory authorities in other countries or jurisdictions, and approval by one foreign regulatory authority does not ensure
approval by regulatory authorities in other foreign countries or by the FDA. The foreign regulatory approval process may include all of the risks associated
with obtaining FDA approval. We may not obtain foreign regulatory approvals on a timely basis, if at all.

Risks Relating to Collaborators
Ifwe are unable to establish additional collaborative alliances, our business may be materially harmed.

We seek to advance some of our products through collaborative alliances with pharmaceutical companies. Collaborators provide the necessary
resources and drug development experience to advance our compounds in their programs. During the third quarter of 2011, we decided to advance our TLR-
targeted programs in infectious diseases, respiratory diseases, hematologic oncology, and additional vaccine adjuvant applications only through
collaborations with third parties. In the second quarter of2012 we decided to advance IMO-2055 only through collaborations with third parties.

Upfront payments and milestone payments received from collaborations help to provide us with the financial resources for our internal research and
development programs. Our internal programs are focused on developing TLR-targeted drug candidates for the potential treatment of autoimmune and
inflammatory diseases and cancer. We are also advancing our GSO technology for potential application as research reagents and as therapeutic agents. We
believe that additional resources will be required to advance compounds in all of these areas. If we do not reach agreements with additional collaborators in
the future, we may not be able to obtain the expertise and resources necessary to achieve our business objectives, our ability to advance our compounds will
be jeopardized and we may fail to meet our business objectives.

We may have difficulty establishing additional collaborative alliances, particularly with respect to our TLR-targeted drug candidates and technology.
Potential partners may note that our TLR collaborations with Novartis and with Merck KGaA have been terminated. Potential partners may also be reluctant
to establish collaborations with respect to IMO-2125,IMO-3100, IMO-2055, and our other TLR-targeted drug candidates, given our recent setbacks with
respect to these drug candidates. We also face, and expect to continue to face, significant competition in seeking appropriate collaborators.

Even if a potential partner were willing to enter into a collaborative alliance with respect to our TLR-targeted compounds or technology, the terms of
such a collaborative alliance may not be on terms that are favorable to us. Moreover, collaborations are complex and time consuming to negotiate, document,
and implement. We may not be successful in our efforts to establish and implement collaborations on a timely basis.

Our existing collaboration and any collaborations we enter into in the future may not be successful.

An important element of our business strategy includes entering into collaborative alliances with corporate collaborators, primarily large
pharmaceutical companies, for the development, commercialization, marketing, and distribution of some of our drug candidates. In December 2007, we
entered into an exclusive, worldwide license agreement with Merck KGaA to research, develop, and commercialize products containing our TLR9 agonists
for treatment of cancer, excluding cancer vaccines. In December 2006, we entered into an exclusive license and research collaboration with Merck to
research, develop, and commercialize vaccine products containing our TLR7, 8, and 9 agonists in the fields of cancer, infectious diseases, and Alzheimer’s
disease.

Any collaboration that we enter into may not be successful. For instance, in July 2011, Merck KGaA informed us that it had determined not to conduct
further clinical development of IMO-2055, and in November 2011, we entered into an agreement with Merck KGaA terminating our collaboration with them.
The success of our collaborative alliances, if any, will depend heavily on the efforts and activities of our collaborators. Our existing collaboration and any
potential future collaborations have risks, including the following:

*  ourcollaborators may control the development of the drug candidates being developed with our technologies and compounds including the
timing of development;
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*  our collaborators may control the public release of information regarding the developments, and we may not be able to make announcements or
data presentations on a schedule favorable to us;

+  disputes may arise in the future with respect to the ownership of rights to technology developed with our collaborators;

» disagreements with our collaborators could delay or terminate the research, development or commercialization of products, or result in litigation
or arbitration;

*  we may have difficulty enforcing the contracts if any of our collaborators fail to perform;

*  ourcollaborators may terminate their collaborations with us, which could make it difficult for us to attract new collaborators or adversely affect
the perception of us in the business or financial communities;

»  ourcollaboration agreements are likely to be for fixed terms and subject to termination by our collaborators in the event of a material breach or
lack of scientific progress by us;

*  ourcollaborators may have the first right to maintain or defend our intellectual property rights and, although we would likely have the right to
assume the maintenance and defense of our intellectual property rights if our collaborators do not, our ability to do so may be compromised by
our collaborators’ acts or omissions;

*  our collaborators may challenge our intellectual property rights or utilize our intellectual property rights in such a way as to invite litigation that
could jeopardize or invalidate our intellectual property rights or expose us to potential liability;

*  ourcollaborators may not comply with all applicable regulatory requirements, or may fail to report safety data in accordance with all applicable
regulatory requirements;

*  ourcollaborators may change the focus of their development and commercialization efforts. Pharmaceutical and biotechnology companies
historically have re-evaluated their priorities following mergers and consolidations, which have been common in recent years in these industries.
For example, we have a strategic partnership with Merck, which merged with Schering-Plough, which has been involved with certain TLR-
targeted research and development programs. Although the merger has not affected our partnership with Merck to date, management of the
combined company could determine to reduce the efforts and resources that the combined company will apply to its strategic partnership with us
or terminate the strategic partnership. The ability of our products to reach their potential could be limited if our collaborators decrease or fail to
increase spending relating to such products;

*  ourcollaborators may under fund or not commit sufficient resources to the testing, marketing, distribution or development of our products; and

*  ourcollaborators may develop alternative products either on their own or in collaboration with others, or encounter conflicts of interest or
changes in business strategy or other business issues, which could adversely affect their willingness or ability to fulfill their obligations to us.

Given these risks, it is possible that any collaborative alliance into which we enter may not be successful. Collaborations with pharmaceutical
companies and other third parties often are terminated or allowed to expire by the other party. For example, effective as of February 2010, Novartis terminated
the research collaboration and option agreement that
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we entered into with it in May 2005, and in November 2011, we entered into an agreement with Merck KGaA terminating our collaboration with them. In
addition, Merck may terminate its license and research collaboration agreement by giving us 90 days advance notice. The termination or expiration of our
agreement with Merck or any other collaboration agreement that we enter into in the future may adversely affect us financially and could harm our business
reputation.

Risks Relating to Intellectual Property
If we are unable to obtain patent protection for our discoveries, the value of our technology and products will be adversely affected.

Our patent positions, and those of other drug discovery companies, are generally uncertain and involve complex legal, scientific, and factual questions.
Our ability to develop and commercialize drugs depends in significant part on our ability to:

*  obtain patents;

*  obtain licenses to the proprietary rights of others on commercially reasonable terms;
*  operate without infringing upon the proprietary rights of others;

»  prevent others from infringing on our proprietary rights; and

*  protect our trade secrets.

We do not know whether any of our patent applications or those patent applications that we license will result in the issuance of any patents. Our
issued patents and those that may be issued in the future, or those licensed to us, may be challenged, invalidated or circumvented, and the rights granted
thereunder may not provide us proprietary protection or competitive advantages against competitors with similar technology. Moreover, intellectual property
laws may change and negatively impact our ability to obtain issued patents covering our technologies or to enforce any patents that issue. Because of the
extensive time required for development, testing, and regulatory review of a potential product, it is possible that, before any of our products can be
commercialized, any related patent may expire or remain in force for only a short period following commercialization, thus reducing any advantage provided
by the patent.

Because patent applications in the United States and many foreign jurisdictions are typically not published until 18 months after filing, or in some
cases not at all, and because publications of discoveries in the scientific literature often lag behind actual discoveries, neither we nor our licensors can be
certain that we or they were the first to make the inventions claimed in issued patents or pending patent applications, or that we or they were the first to file
for protection of the inventions set forth in these patent applications.

As of June 30,2012, we owned 68 U.S. patents and U.S. patent applications and 196 corresponding patents and patent applications throughout the rest
of the world for our TLR-targeted immune modulation technologies. These patents and patent applications include novel chemical compositions of matter
and methods of use of our IMO compounds, including IMO-3100, IMO-2055, and IMO-8400. With respect to IMO-3100, we have patent applications that
cover the chemical composition of matter of IMO-3100 and methods of'its use that, ifissued, would expire at the earliest in 2026. With respect to IMO-8400,
we have patent applications that cover the chemical composition of matter of IMO-8400 and methods of its use that, if issued, would expire at the earliest in
203 1. With respect to IMO-2055, we have issued patents that cover the chemical composition of matter of IMO-2055 and methods of'its use, including in
combination with marketed cancer products, with the earliest composition claims expiring in 2023.

As of June 30,2012, we owned three U.S. patent applications and six worldwide patent applications for our GSO compounds and methods of their use.
Patents issuing from these patent applications, if any, would expire at the earliest in 2030.
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In addition to our TLR-targeted and GSO patent portfolios, we are the owner or hold licenses of patents and patent applications related to antisense
technology. As of June 30,2012, our antisense patent portfolio included 93 U.S. patents and patent applications and 93 patents and patent applications
throughout the rest of the world. These antisense patents and patent applications include novel compositions of matter, the use of these compositions for
various genes, sequences and therapeutic targets, and oral and other routes of administration. Some of the patents and patent applications in our antisense
portfolio were in-licensed. These in-licensed patents expire at various dates ranging from 2012 to 2022.

Third parties may own or control patents or patent applications and require us to seek licenses, which could increase our development and
commercialization costs, or prevent us from developing or marketing products.

Although we have many issued patents and pending patent applications in the United States and other countries, we may not have rights under certain
third party patents or patent applications related to our products. Third parties may own or control these patents and patent applications in the United States
and abroad. In particular, we are aware of third party United States patents that contain broad claims related to the use of certain oligonucleotides for
stimulating an immune response, although we do not believe that these claims are valid. In addition, there may be other patents and patent applications
related to our products of which we are not aware. Therefore, in some cases, in order to develop, manufacture, sell or import some of our products, we or our
collaborators may choose to seek, or be required to seek, licenses under third-party patents issued in the United States and abroad or under third party patents
that might issue from United States and foreign patent applications. In such an event, we would be required to pay license fees or royalties or both to the
licensor. If licenses are not available to us on acceptable terms, we or our collaborators may not be able to develop, manufacture, sell or import these products.

We may lose our rights to patents, patent applications or technologies of third parties if our licenses from these third parties are terminated. In such an
event, we might not be able to develop or commercialize products covered by the licenses.

Currently, we have not in-licensed any patents or patent applications related to our TLR-targeted drug candidate programs or our GSO compounds and
methods of their use. However, we are party to six royalty-bearing license agreements under which we have acquired rights to patents, patent applications,
and technology of third parties in the field of antisense technology, which may be applicable to our TLR antisense. Under these licenses we are obligated to
pay royalties on net sales by us of products or processes covered by a valid claim of a patent or patent application licensed to us. We also are required in some
cases to pay a specified percentage of any sublicense income that we may receive. These licenses impose various commercialization, sublicensing, insurance,
and other obligations on us.

Our failure to comply with these requirements could result in termination of the licenses. These licenses generally will otherwise remain in effect until
the expiration of all valid claims of the patents covered by such licenses or upon earlier termination by the parties. The issued patents covered by these
licenses expire at various dates ranging from 2012 to 2022. If one or more of these licenses is terminated, we may be delayed in our efforts, or be unable, to
develop and market the products that are covered by the applicable license or licenses.

We may become involved in expensive patent litigation or other proceedings, which could result in our incurring substantial costs and expenses or
substantial liability for damages or require us to stop our development and commercialization efforts.

There has been substantial litigation and other proceedings regarding patent and other intellectual property rights in the biotechnology industry. We
may become a party to various types of patent litigation or other proceedings regarding intellectual property rights from time to time even under
circumstances where we are not practicing and do not intend to practice any of the intellectual property involved in the proceedings. For instance, in 2002,
2003, and 2005, we became involved in interference proceedings declared by the United States Patent and Trademark Office for some of our antisense and
ribozyme patents. All of these interferences have since been resolved. We are neither practicing nor intending to practice the intellectual property that is
associated with any of these interference proceedings.
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The cost to us of any patent litigation or other proceeding even ifresolved in our favor, could be substantial. Some of our competitors may be able to
sustain the cost of such litigation or proceedings more effectively than we can because of their substantially greater financial resources. If any patent
litigation or other proceeding is resolved against us, we or our collaborators may be enjoined from developing, manufacturing, selling or importing our drugs
without a license from the other party and we may be held liable for significant damages. We may not be able to obtain any required license on commercially
acceptable terms or at all.

Uncertainties resulting from the initiation and continuation of patent litigation or other proceedings could have a material adverse effect on our ability
to compete in the marketplace. Patent litigation and other proceedings may also absorb significant management time.

Risks Relating to Product Manufacturing, Marketing and Sales, and Reliance on Third Parties

Because we have limited manufacturing experience, and no manufacturing facilities or infrastructure, we are dependent on third-party manufacturers to
manufacture drug candidates for us. If we cannot rely on third-party manufacturers, we will be required to incur significant costs and devote significant
efforts to establish our own manufacturing facilities and capabilities.

We have limited manufacturing experience and no manufacturing facilities, infrastructure or clinical or commercial scale manufacturing capabilities. In
order to continue to develop our drug candidates, apply for regulatory approvals, and ultimately commercialize products, we need to develop, contract for or
otherwise arrange for the necessary manufacturing capabilities.

We currently rely upon third parties to produce material for nonclinical and clinical testing purposes and expect to continue to do so in the future. We
also expect to rely upon third parties to produce materials that may be required for the commercial production of our products. Our current and anticipated
future dependence upon others for the manufacture of our drug candidates may adversely affect our future profit margins and our ability to develop drug
candidates and commercialize any drug candidates on a timely and competitive basis. We currently do not have any long term supply contracts.

There are a limited number of manufacturers that operate under the FDA’s current Good Manufacturing Practices, or cGMP, regulations capable of
manufacturing our drug candidates. As a result, we may have difficulty finding manufacturers for our products with adequate capacity for our needs. If we are
unable to arrange for third-party manufacturing of our drug candidates on a timely basis, or to do so on commercially reasonable terms, we may not be able to
complete development of our drug candidates or market them.

Reliance on third-party manufacturers entails risks to which we would not be subject if we manufactured drug candidates ourselves, including:
* reliance on the third party for regulatory compliance and quality assurance;
»  the possibility of breach of the manufacturing agreement by the third party because of factors beyond our control;

* the possibility of termination or nonrenewal of the agreement by the third party, based on its own business priorities, at a time that is costly or
inconvenient for us;

+  the potential that third-party manufacturers will develop know-how owned by such third party in connection with the production of our drug
candidates that becomes necessary for the manufacture of our drug candidates; and

* reliance upon third-party manufacturers to assist us in preventing inadvertent disclosure or theft of our proprietary knowledge.
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Any contract manufacturers with which we enter into manufacturing arrangements will be subject to ongoing periodic, unannounced inspections by
the FDA, or foreign equivalent, and corresponding state and foreign agencies or their designees to ensure compliance with cGMP requirements and other
governmental regulations and corresponding foreign standards. For example, one of our contract manufacturers notified us that it had received a cGMP
warning letter from the FDA in February 2011. Any failure by our third-party manufacturers to comply with such requirements, regulations or standards could
lead to a delay in the conduct of our clinical trials, or a delay in, or failure to obtain, regulatory approval of any of our drug candidates. Such failure could
also result in sanctions being imposed, including fines, injunctions, civil penalties, delays, suspension or withdrawal of approvals, product seizures or recalls,
imposition of operating restrictions, total or partial suspension of production or distribution, or criminal prosecution.

Additionally, contract manufacturers may not be able to manufacture our drug candidates at a cost or in quantities necessary to make them
commercially viable. To date, our third-party manufacturers have met our manufacturing requirements, but we cannot be assured that they will continue to do
so. Furthermore, changes in the manufacturing process or procedure, including a change in the location where the drug substance or drug product is
manufactured or a change of a third-party manufacturer, may require prior FDA review and approval in accordance with the FDA’s cGMP and NDA/BLA
regulations. Contract manufacturers may also be subject to comparable foreign requirements. This review may be costly and time-consuming and could delay
or prevent the launch of'a drug candidate. The FDA or similar foreign regulatory agencies at any time may also implement new standards, or change their
interpretation and enforcement of existing standards for manufacture, packaging or testing of products. If we or our contract manufacturers are unable to
comply, we or they may be subject to regulatory action, civil actions or penalties.

We have no experience selling, marketing or distributing products and no internal capability to do so.

If we receive regulatory approval to commence commercial sales of any of our drug candidates, we will face competition with respect to commercial
sales, marketing, and distribution. These are areas in which we have no experience. To market any of our drug candidates directly, we would need to develop
a marketing and sales force with technical expertise and with supporting distribution capability. In particular, we would need to recruit a large number of
experienced marketing and sales personnel. Alternatively, we could engage a pharmaceutical or other healthcare company with an existing distribution
system and direct sales force to assist us. However, to the extent we entered into such arrangements, we would be dependent on the efforts of third parties. If
we are unable to establish sales and distribution capabilities, whether internally or in reliance on third parties, our business would suffer materially.

If third parties on whom we rely for clinical trials do not perform as contractually required or as we expect, we may not be able to obtain regulatory
approval for or commercialize our products and our business may suffer.

We do not have the ability to independently conduct the clinical trials required to obtain regulatory approval for our drug candidates. We depend on
independent clinical investigators, contract research organizations, and other third-party service providers in the conduct of the clinical trials of our drug
candidates and expect to continue to do so. We contracted with contract research organizations to manage our Phase 1 clinical trials of IMO-2125 in patients
with chronic HCV infection and our Phase 1 and Phase 2 clinical trials of IMO-3100 and expect to contract with such organizations for future clinical trials.
We rely heavily on these parties for successful execution of our clinical trials, but do not control many aspects of their activities. We are responsible for
ensuring that each of our clinical trials is conducted in accordance with the general investigational plan and protocols for the trial. Moreover, the FDA and
foreign regulatory agencies require us to comply with certain standards, commonly referred to as good clinical practices, and applicable regulatory
requirements, for conducting, recording, and reporting the results of clinical trials to assure that data and reported results are credible and accurate and that
the rights, integrity, and confidentiality of clinical trial participants are protected. Our reliance on third parties that we do not control does not relieve us of
these responsibilities and requirements. Third parties may not complete activities on schedule, or at all, or may not conduct our clinical trials in accordance
with regulatory requirements or our stated protocols. The failure of these third parties to carry out their obligations could delay or prevent the development,
approval, and commercialization of our drug candidates. If we seek to conduct any of these activities ourselves in the future, we will need to recruit
appropriately trained personnel and add to our infrastructure.
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The commercial success of any drug candidates that we may develop will depend upon the degree of market acceptance by physicians, patients, third-party
payors, and others in the medical community.

Any products that we ultimately bring to the market, if they receive marketing approval, may not gain market acceptance by physicians, patients, third-
party payors or others in the medical community. If these products do not achieve an adequate level of acceptance, we may not generate significant product
revenue and we may not become profitable. The degree of market acceptance of our drug candidates, if approved for commercial sale, will depend on a
number of factors, including:

+ the prevalence and severity of any side effects, including any limitations or warnings contained in the product’s approved labeling;
» the efficacy and potential advantages over alternative treatments;

* the ability to offer our drug candidates for sale at competitive prices;

» relative convenience and ease of administration;

» the willingness of the target patient population to try new therapies and of physicians to prescribe these therapies;

* the strength of marketing and distribution support and the timing of market introduction of competitive products; and

*  publicity concerning our products or competing products and treatments.

Even if a potential product displays a favorable efficacy and safety profile, market acceptance of the product will not be known until after it is
launched. Our efforts to educate patients, the medical community, and third-party payors on the benefits of our drug candidates may require significant
resources and may never be successful. Such efforts to educate the marketplace may require more resources than are required by conventional technologies
marketed by our competitors.

Ifwe are unable to obtain adequate reimbursement from third-party payors for any products that we may develop or acceptable prices for those products,
our revenues and prospects for profitability will suffer.

Most patients rely on Medicare, Medicaid, private health insurers, and other third-party payors to pay for their medical needs, including any drugs we
may market. If third-party payors do not provide adequate coverage or reimbursement for any products that we may develop, our revenues and prospects for
profitability will suffer. Congress enacted a limited prescription drug benefit for Medicare recipients in the Medicare Prescription Drug, Improvement, and
Modernization Act 0f2003. While the program established by this statute may increase demand for our products if we were to participate in this program, our
prices will be negotiated with drug procurement organizations for Medicare beneficiaries and are likely to be lower than we might otherwise obtain. Non-
Medicare third-party drug procurement organizations may also base the price they are willing to pay on the rate paid by drug procurement organizations for
Medicare beneficiaries.

A primary trend in the United States healthcare industry is toward cost containment. In addition, in some foreign countries, particularly the countries of
the European Union, the pricing of prescription pharmaceuticals is subject to governmental control. In these countries, pricing negotiations with
governmental authorities can take six months or longer after the receipt of regulatory marketing approval for a product. To obtain reimbursement or pricing
approval in some countries, we may be required to conduct a clinical trial that compares the cost effectiveness of our drug candidates or products to other
available therapies. The conduct of such a clinical trial could be expensive and result in delays in
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commercialization of our products. These further clinical trials would require additional time, resources, and expenses. If reimbursement of our products is
unavailable or limited in scope or amount, or if pricing is set at unsatisfactory levels, our prospects for generating revenue, if any, could be adversely affected
and our business may suffer.

In March 2010, the Patient Protection and Affordable Care Act and the Health Care and Education Reconciliation Act became law. These health care
reform laws are intended to broaden access to health insurance; reduce or constrain the growth of health care spending, especially Medicare spending;
enhance remedies against fraud and abuse; add new transparency requirements for health care and health insurance industries; impose new taxes and fees on
certain sectors of the health industry; and impose additional health policy reforms. Among the new fees is an annual assessment on makers of branded
pharmaceuticals and biologics, under which a company’s assessment is based primarily on its share of branded drug sales to federal health care programs.
Such fees could affect our future profitability. Although it is too early to determine the effect of the new health care legislation on our future profitability and
financial condition, the new law appears likely to continue the pressure on pharmaceutical pricing, especially under the Medicare program, and may also
increase our regulatory burdens and operating costs.

Third-party payors are challenging the prices charged for medical products and services, and many third-party payors limit reimbursement for newly-
approved health care products. These third-party payors may base their coverage and reimbursement on the coverage and reimbursement rate paid by carriers
for Medicare beneficiaries. Furthermore, many such payors are investigating or implementing methods for reducing health care costs, such as the
establishment of capitated or prospective payment systems. Cost containment pressures have led to an increased emphasis on the use of cost-effective
products by health care providers. In particular, third-party payors may limit the indications for which they will reimburse patients who use any products that
we may develop. Cost control initiatives could decrease the price we might establish for products that we or our current or future collaborators may develop
or sell, which would result in lower product revenues or royalties payable to us.

We face a risk of product liability claims and may not be able to obtain insurance.

Our business exposes us to the risk of product liability claims that is inherent in the manufacturing, testing, and marketing of human therapeutic drugs.
We face an inherent risk of product liability exposure related to the testing of our drug candidates in human clinical trials and will face an even greater risk if
we commercially sell any products. Regardless of merit or eventual outcome, liability claims and product recalls may result in:

» decreased demand for our drug candidates and products;

+ damage to our reputation;

* regulatory investigations that could require costly recalls or product modifications;
+  withdrawal of clinical trial participants;

*  costs to defend related litigation;

*  substantial monetary awards to clinical trial participants or patients, including awards that substantially exceed our product liability insurance,
which we would then have to pay using other sources, if available, and would damage our ability to obtain liability insurance at reasonable
costs, or at all, in the future;
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e lossofrevenue;
. . , . . . )
* the diversion of management’s attention away from managing our business; and

»  the inability to commercialize any products that we may develop.

Although we have product liability and clinical trial liability insurance that we believe is adequate, this insurance is subject to deductibles and
coverage limitations. We may not be able to obtain or maintain adequate protection against potential liabilities. If we are unable to obtain insurance at
acceptable cost or otherwise protect against potential product liability claims, we will be exposed to significant liabilities, which may materially and
adversely affect our business and financial position. These liabilities could prevent or interfere with our commercialization efforts.

Risks Relating to an Investment in Our Common Stock

Our corporate governance structure, including provisions in our certificate of incorporation and by-laws and Delaware law, may prevent a change in
control or management that stockholders may consider desirable.

Section 203 of the Delaware General Corporation Law and our certificate of incorporation and by-laws contain provisions that might enable our
management to resist a takeover of our company or discourage a third party from attempting to take over our company. These provisions include:

e aclassified board of directors;

*  limitations on the removal of directors;

* limitations on stockholder proposals at meetings of stockholders;

« the inability of stockholders to act by written consent or to call special meetings; and

* the ability of our board of directors to designate the terms of and issue new series of preferred stock without stockholder approval.

In addition, Section 203 of the Delaware General Corporation Law imposes restrictions on our ability to engage in business combinations and other
specified transactions with significant stockholders. These provisions could have the effect of delaying, deferring or preventing a change in control ofus ora
change in our management that stockholders may consider favorable or beneficial. These provisions could also discourage proxy contests and make it more
difficult for you and other stockholders to elect directors and take other corporate actions. These provisions could also limit the price that investors might be
willing to pay in the future for shares of our common stock.

Our stock price has been and may in the future be extremely volatile. In addition, because an active trading market for our common stock has not
developed, our investors’ ability to trade our common stock may be limited. As a result, investors may lose all or a significant portion of their investment.
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Our stock price has been volatile. During the period from January 1,2010 to July 17,2012, the closing sales price of our common stock ranged from a
high of $6.94 per share to a low 0of $0.85 per share. The stock market has also experienced significant price and volume fluctuations, particularly within the
past four years, and the market prices of biotechnology companies in particular have been highly volatile, often for reasons that have been unrelated to the
operating performance of particular companies. The market price for our common stock may be influenced by many factors, including:

*  timing and results of nonclinical studies and clinical trials of our drug candidates or those of our competitors;
» the regulatory status of our drug candidates;

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

»  the success of competitive products or technologies;

* regulatory developments in the United States and foreign countries;

*  oursuccess in entering into collaborative agreements;

* developments or disputes concerning patents or other proprietary rights;

* the departure of key personnel;

+  variations in our financial results or those of companies that are perceived to be similar to us;
*  our cash resources;

* the terms of any financing conducted by us;

*  changes in the structure of healthcare payment systems;

*  market conditions in the pharmaceutical and biotechnology sectors and issuance of new or changed securities analysts’ reports or
recommendations; and

+  general economic, industry, and market conditions.

In addition, our common stock has historically been traded at low volume levels and may continue to trade at low volume levels. As a result, any large
purchase or sale of our common stock could have a significant impact on the price of our common stock and it may be difficult for investors to sell our
common stock in the market without depressing the market price for the common stock or at all.
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As aresult of the foregoing, investors may not be able to resell their shares at or above the price they paid for such shares. Investors in our common
stock must be willing to bear the risk of fluctuations in the price of our common stock and the risk that the value of their investment in our stock could
decline.

We must meet the NASDAQ Global Market continued listing requirements or we risk delisting, which could result in a decrease in our stock price and
make it harder for us to sell securities in a financing and for our stockholders to trade our stock.

Our common stock is currently listed on the NASDAQ Global Market. In order to maintain our listing, we are required to meet specified financial
requirements, including requirements that we maintain a minimum closing bid price of at least $1.00 per share for our common stock and that we maintain a
minimum stockholders’ equity of $10,000,000 or a minimum market value of $50,000,000.

On June 7,2012, we received a notification letter from the Nasdaq Listing Qualifications staff of The Nasdaq Stock Market advising us that we were
not in compliance with the $50,000,000 minimum market value requirement for continued listing on The Nasdaq Global Market pursuant to Nasdaq Listing
Rule 5450(b)(2)(A). Nasdaq also noted in its letter that we were no longer in compliance with Nasdaq Listing Rule 5450(b)(1)(A), which requires registrants
to maintain a minimum of $10,000,000 in stockholders’ equity.

Nasdaq stated in its letter that in accordance with Nasdaq Listing Rule 5810(c)(3)(C), we have been provided a compliance period of 180 calendar
days, or until December 4,2012, to regain compliance with the minimum market value continued listing requirement. The Nasdaq letter states that if, at any
time before December 4, 2012, the minimum market value of our common stock closes at $50,000,000 or more for a minimum of 10 consecutive business
days, the Nasdaq staff will provide us with written notification that we have achieved compliance with the minimum market value continued listing
requirements and the matter will be closed. We could also regain compliance with Nasdaq’s continued listing requirements by reporting stockholders’ equity
0f'$10 million or more.

The notification from Nasdaq does not impact the listing of our common stock at this time. However, if we do not regain compliance with the minimum
market value continued listing requirements by December 4, 2012, the Nasdaq staff will provide us with written notification that our common stock is subject
to delisting from The Nasdaq Global Market. Alternatively, Nasdaq Marketplace Rules may permit us to transfer our common stock to The Nasdaq Capital
Market prior to December 4, 2012 if our common stock satisfies the criteria for continued listing on such market. As of June 30,2012, our stockholders’
equity was $2,057,000 and as of July 17,2012, the aggregate market value for our common stock was $27,916,000.

In addition, our common stock recently traded as low as $0.83 per share and had a closing bid price 0f$1.01 per share on July 17,2012. If we fail to
maintain the $1.00 minimum closing bid price for 30 consecutive business days, we may also be at risk of delisting. Upon receipt of a deficiency notice from
Nasdaq with respect to our share price, we would have 180 days to attempt to regain compliance, such as through a reverse stock split. If we did not regain
compliance during this initial period, we could be eligible for an additional 180 day compliance period. To qualify, we would be required to transfer to the
Nasdaq Capital Market, meet the listing requirements for that market (with the exception of the minimum closing bid price requirement) and present a plan to
regain compliance with the $1.00 minimum closing bid price requirement.

In either case, if it appears to the Nasdaq that we will not be able to cure the deficiency, or if we are otherwise not eligible, our common stock would be
subject to delisting. While there is a right to appeal the Nasdaq’s determination to delist our common stock, there can be no assurance they would grant our
request for continued listing.

There can be no assurance that we will meet the continued listing requirements for the Nasdaq Global Market, or that our common stock will not be
delisted from the Nasdaq Global Market in the future. If our common stock is delisted from Nasdaq, it may be eligible to trade on the over-the-counter market,
which may be a less liquid market, or on the pink sheets. In such case, our stockholders’ ability to trade, or obtain quotations of the market value of, shares of
our common stock would be severely limited because of lower trading volumes and transaction delays. These factors could contribute to lower
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prices and larger spreads in the bid and ask prices for our securities. There can be no assurance that our common stock, if delisted from the Nasdaq Global
Market, will be listed on a national securities exchange, a national quotation service, the OTC Bulletin Board or the pink sheets. Delisting from Nasdaq, or
even the issuance of a notice of potential delisting, would also result in negative publicity, make it more difficult for us to raise additional capital, adversely
affect the market liquidity of our common stock, reduce security analysts’ coverage of us and diminish investor, supplier and employee confidence.

ITEM 6. EXHIBITS.

The list of Exhibits filed as part of this Quarterly Report on Form 10-Q is set forth on the Exhibit Index immediately preceding such Exhibits and is
incorporated herein by this reference.
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SIGNATURES

Pursuant to the requirements of the Securities Exchange Act of 1934, as amended, the registrant has duly caused this report to be signed on its behalf
by the undersigned thereunto duly authorized.

IDERA PHARMACEUTICALS, INC.

Date: August 9,2012 /s/ Sudhir Agrawal
Sudhir Agrawal
Chairman, President and Chief Executive Officer (Principal Executive
Officer)

Date: August 9,2012 /s/ Louis J. Arcudi, IIT

Exhibit
No.

3.1
31.1

31.2

32.1

322

101.INS*

101.SCH*
101.CAL*
101.DEF*
101.LAB*
101.PRE*

Louis J. Arcudi, IIT
Chief Financial Officer
(Principal Financial and Accounting Officer)

Exhibit Index

Restated Certificate of Incorporation of Idera Pharmaceuticals, Inc., as amended.

Certification of Chief Executive Officer pursuant to Exchange Act Rules 13a-14 and 15d-14, as adopted pursuant to Section 302 of
Sarbanes-Oxley Act 0f2002.

Certification of Chief Financial Officer pursuant to Exchange Act Rules 13a-14 and 15d-14, as adopted pursuant to Section 302 of Sarbanes-
Oxley Act 0£2002.

Certification of Chief Executive Officer pursuant to 18 U.S.C. Section 1350, as adopted pursuant to Section 906 of the Sarbanes-Oxley Act
0f2002.

Certification of Chief Financial Officer pursuant to 18 U.S.C. Section 1350, as adopted pursuant to Section 906 of the Sarbanes-Oxley Act of
2002.

XBRL Instance Document

XBRL Taxonomy Extension Schema

XBRL Taxonomy Extension Calculation Linkbase Document
XBRL Taxonomy Extension Definition Linkbase Document
XBRL Taxonomy Extension Labels Linkbase Document

XBRL Taxonomy Extension Presentation Linkbase Document

* Pursuant to Rule 406T of Regulation S-T, the Interactive Data Files on Exhibit 101 hereto are deemed not filed or part of a registration statement or
prospectus for purposes of Sections 11 or 12 of the Securities Act of 1933, as amended, are deemed not filed for purposes of Section 18 of the Securities
and Exchange Act of 1934, as amended, and otherwise are not subject to liability under those sections.
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RESTATED
CERTIFICATE OF INCORPORATION
OF
HYBRIDON, INC.

Hybridon, Inc., a corporation organized and existing under and by virtue of the General Corporation Law of the State of Delaware, does hereby certify
as follows:

1. The Corporation filed its original Certificate of Incorporation with the Secretary of State of Delaware on May 25, 1989, which Certificate of
Incorporation was amended by a Certificate of Amendment of Certificate of Incorporation filed on February 21, 1990, and amended and restated by a
Restated Certificate of Incorporation filed on June 5, 1990. A Restated Certificate of Incorporation was filed with the Secretary of State of the State of
Delaware on November 20, 1990, which Restated Certificate of Incorporation was amended by a Certificate of Amendment of Restated Certificate of
Incorporation filed on October 16, 1991, a Certificate of Amendment of Restated Certificate of Incorporation filed on March 3, 1992, a Certificate of
Amendment of Restated Certificate of Incorporation filed on March 23, 1992, a Certificate of Amendment of Restated Certificate of Incorporation filed on
October 23, 1992, a Certificate of Amendment of Restated Certificate of Incorporation filed on February 12, 1993, a Certificate of Amendment of Restated
Certificate of Incorporation filed on June 17, 1993, a Certificate of Amendment of Restated Certificate of Incorporation filed on July 13, 1993, a Certificate of
Amendment of Restated Certificate of Incorporation filed on September 9, 1994, a Certificate of Amendment of Restated Certificate of Incorporation filed on
July 7, 1995, a Certificate of Amendment of Restated Certificate of Incorporation filed on December 19, 1995, and a Certificate of Retirement of Stock filed
on even date herewith.

2. At a meeting of the Board of Directors of the Corporation, a resolution was duly adopted, pursuant to Sections 141(f) and 245 of the General
Corporation Law of the State of Delaware, setting forth a Restated Certificate of Incorporation of the Corporation and declaring said Restated Certificate of
Incorporation advisable. The resolution setting forth the Restated Certificate of Incorporation is as follows:



RESOLVED: That the Restated Certificate of Incorporation of the Corporation, as amended, be and hereby is amended and restated in its entirety so
that the same shall read as follows:

FIRST: The name of the Corporation is:
Hybridon, Inc.

SECOND: The address of'its registered office in the State of Delaware is Corporation Trust Center, 1209 Orange Street, in the City of Wilmington,
County of New Castle. The name of its registered agent at such address is The Corporation Trust Company.

THIRD: The nature of the business or purposes to be conducted or promoted by the Corporation is as follows:
To engage in any lawful act or activity for which corporations may be organized under the General Corporation Law of Delaware.

FOURTH: The total number of shares of all classes of stock which the Corporation shall have authority to issues is One Hundred Million
(100,000,000) shares of Common Stock, $.001 par value per share (“Common Stock”), and (ii) Five Million ($5,000,000) shares of Preferred Stock, $.01 par
value per share (“Preferred Stock™), which may be issued from time to time in one or more series as set forth in Part B of this Articles FOURTH.

The following is a statement of the designations and the powers, privileges and rights, and the qualifications, limitations or restrictions thereof'in
respect of each class of capital stock of the Corporation.

A. COMMON STOCK.

1. General. The voting, dividend and liquidation rights of the holders of the Common Stock are subject to and qualified by the rights of the
holders of the Preferred Stock of any series as may be designated by the Board of Directors upon any issuance of the Preferred Stock of any series.

2. Voting. The holders of the Common Stock are entitled to one vote for each share held at all meetings of stockholders (and written actions in
lieu of meetings). There shall be no cumulative voting.

The number of authorized shares of Common Stock may be increased or decreased (but not below the number of shares thereof then outstanding)
by the affirmative vote of the holders of a majority of the stock of the Corporation entitled to vote, irrespective of the provisions of Section 242(b)(2) of
the General Corporation Law of Delaware.

3. Dividends. Dividends may be declared and paid on the Common Stock from funds lawfully available therefor as and when determined by the
Board of Directors and subject to any preferential dividend rights of any then outstanding Preferred Stock.
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4. Liquidation. Upon the dissolution or liquidation of the Corporation, whether voluntary or involuntary, holders of Common Stock will be
entitled to receive all assets of the Corporation available for distribution to its stockholders, subject to any preferential rights of any then outstanding
Preferred Stock.

B.  PREFERRED STOCK.

Preferred Stock may be issued from time to time in one or more series, each of such series to have such terms as stated or expressed herein and in
the resolution or resolutions providing for the issue of such series adopted by the Board of Directors of the Corporation as hereinafter provided. Any
shares of Preferred Stock which may be redeemed, purchased or acquired by the Corporation may be reissued except as otherwise provided by law.
Different series of Preferred Stock shall not be construed to constitute different classes of shares for the purposes of voting by classes unless expressly
provided.

Authority is hereby expressly granted to the Board of Directors from time to time to issue the Preferred Stock in one or more series, and in
connection with the creation of any such series, by resolution or resolutions providing for the issue of the shares thereof, to determine and fix such
voting powers, full or limited, or no voting powers, and such designations, preferences and relative participating, optional or other special rights, and
qualifications, limitations or restrictions thereof, including without limitation thereof, dividend rights, conversion rights, redemption privileges and
liquidation preferences, as shall be stated and expressed in such resolutions, all to the full extent now or hereafter permitted by the General Corporation
Law of Delaware. Without limiting the generality of the foregoing, the resolutions providing for issuance of any series of Preferred Stock may provide
that such series shall be superior or rank equally or be junior to the Preferred Stock of any other series to the extent permitted by law. Except as
otherwise specifically provided in this Certificate of Incorporation, no vote of the holders of the Preferred Stock or Common Stock shall be a
prerequisite to the issuance of any shares of any series of the Preferred Stock authorized by and complying with the conditions of the Certificate of
Incorporation, the right to have such vote being expressly waived by all present and future holders of the capital stock of the Corporation.

FIFTH: The name and mailing address of the sole incorporator are as follows:
Name Mailing Address

David P. Johst 60 State Street
Boston, MA 02109

SIXTH: In furtherance of and not in limitation of powers conferred by statute, it is further provided:
1. Election of directors need not be by written ballot.

2. The Board of Directors is expressly authorized to adopt, amend or repeal the By-Laws of the Corporation.
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SEVENTH: Whenever a compromise or arrangement is proposed between this corporation and its creditors or any class of them and/or between this
corporation and its stockholders or any class of them, any court of equitable jurisdiction within the State of Delaware may, on the application in a summary
way of'this corporation or of any creditor or stockholder thereof, or on the application of any receiver or receivers appointed for this corporation under the
provisions of section 291 of Title 8 of the Delaware Code or on the application of trustees in dissolution or of any receiver or receivers appointed for this
corporation under the provisions of section 279 of Title 8 of the Delaware Code order a meeting of the creditors or class of creditors, and/or of the
stockholders or class of stockholders of this corporation, as the case may be, to be summoned in such manner as the said court directs. If a majority in number
representing three-fourths in value ofthe creditors or class of creditors, and/or of the stockholders or class of stockholders of this corporation, as the case may
be, agree to any compromise or arrangement and to any promise or arrangement, the said compromise or arrangement and the said reorganization shall, if
sanctioned by the court to which the said application has been made, be binding on all the creditors or class of creditors, and/or on all the stockholders or
class of stockholders, of this corporation, as the case may be, and also on this corporation.

EIGHTH: Except to the extent that the General Corporation Law of the State of Delaware prohibits the elimination or limitation of liability of directors
for breaches of fiduciary duty, no director of the Corporation shall be personally liable to the Corporation or its stockholders for monetary damages for any
breach of fiduciary duty as a director, notwithstanding any provision of law imposing such liability. No amendment to or repeal of this provision shall apply
to or have any effect on the liability or alleged liability of any director of the Corporation for or with respect to any acts or omissions of such director
occurring prior to such amendment.

NINTH: 1. Action, Suits And Proceedings Other than by or in the Right ofthe Corporation. The Corporation shall indemnify each person who was or is
a party or is threatened to be made a party to any threatened, pending or completed action, suit or proceeding, whether civil, criminal, administrative or
investigative (other than an action by or in the right of the Corporation), by reason of the fact that he is or was, or has agreed to become, a director or officer of
the Corporation, or is or was serving, or has agreed to serve, at the request of the Corporation, as a director, officer or trustee of, or in a similar capacity with,
another corporation, partnership, joint venture, trust or other enterprise (including any employee benefit plan) (all such persons being referred to hereafter as
an “Indemnitee”), or by reason of any action alleged to have been taken or omitted in such capacity, against all expenses (including attorneys’ fees)
judgment, fines and amounts paid in settlement actually and reasonably incurred by him or on his behalfin connection with such action, suit or proceeding
and any appeal therefrom, if he acted in good faith and in a manner he reasonably believed to be in, or not opposed to, the best interests of the Corporation,
and, with respect to any criminal action or proceeding, had no reasonable cause to believe his conduct was unlawful. The termination of any action, suit or
proceeding by judgment, order, settlement, conviction or upon a plea ofnolo contendere or its equivalent, shall not, of itself, create a presumption that the
person did not act in good faith and in a manner which he reasonably believed to be in, or not opposed to, the best interests of the Corporation, and, with
respect to any criminal action or proceeding, had reasonable cause to believe that his conduct was unlawful. Notwithstanding anything to the contrary in this
Article, except as set forth in Section 6 below, the Corporation shall not indemnify an Indemnitee seeking indemnification in connection with a proceeding
(or part thereof) initiated by the Indemnitee unless the initiation thereof was approved by the Board of Directors of the Corporation.
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2. Actions or Suits By orin the Right of the Corporation. The Corporation shall indemnify any Indemnitee who was or is a party or is threatened to be
made a party to any threatened, pending or completed action or suit by or in the right of the Corporation to procure a judgment in its favor by reason of the
fact that he is or was, or has agreed to become, a director or officer of the Corporation, or is or was serving, or has agreed to serve, at the request of the
Corporation, as a director, officer or trustee of, or in a similar capacity with, another corporation, partnership, joint venture, trust or other enterprise (including
any employee benefit plan), or by reason of any action alleged to have been taken or omitted in such capacity, against all expenses (including attorneys’
fees) and amounts paid in settlement actually and reasonably incurred by him or on his behalfin connection with such action, suit or proceeding and any
appeal therefrom, if he acted in good faith and in a manner he reasonably believed to be in, or not opposed to, the best interests of the Corporation, except
that no indemnification shall be made in respect of any claim, issue or matter as to which such person shall have been adjudged to be liable to the
Corporation unless and only to the extent that the Court of Chancery of Delaware or the court in which such action or suit was brought shall determine upon
application that, despite the adjudication of such liability but in view of all the circumstances of the case, such person is fairly and reasonably entitled to
indemnity for such expenses (including attorneys’ fees) which the Court of Chancery of Delaware or such other court shall deem proper.

3. Indemnification For Expenses Of Successful Party. Notwithstanding the other provisions of this Article, to the extent that an Indemnitee has been
successful, on the merits or otherwise, in defense of any action, suit or proceeding referred to in Sections 1 and 2 of this Article, or in defense of any claim,
issue or matter therein, or on appeal from any such action, suit or proceeding, he shall be indemnified against all expenses (including attoreys’ fees) actually
and reasonably incurred by him or on his behalfin connection therewith. Without limiting the foregoing, if any action, suit or proceeding is disposed of, on
the merits or otherwise (including a disposition without prejudice), without (i) the disposition being adverse to the Indemnitee, (ii) an adjudication that the
Indemnitee was liable to the Corporation, (iii) a plea of guilty or nolo contendere by the Indemnitee, (iv) an adjudication that the Indemnitee did not act in
good faith and in a manner he reasonably believed to be in or not opposed to the best interests of the Corporation, and (v) with respect to any criminal
proceeding, an adjudication that the Indemnitee had reasonable cause to believe his conduct was unlawful, the Indemnitee shall be considered for the
purposes hereofto have been wholly successful with respect thereto.

4. Notification and Defense of Claim. As a condition precedent to his right to be indemnified, the Indemnitee must notify the Corporation in writing as
soon as practicable of any action, suit, proceeding or investigation involving him for which indemnity will or could be sought. With respect to any action,
suit, proceeding or investigation of which the Corporation is so notified, the Corporation will be entitled to participate therein at its own expense and/or to
assume the defense thereof at its own expense, with legal counsel reasonably acceptable to the Indemnitee. After notice from the Corporation to the
Indemnitee of'its election so to assume such defense, the Corporation shall not be liable to the Indemnitee for any legal or other expenses subsequently
incurred by the Indemnitee in connection with such claim, other than as provided below in this Section 4. The Indemnitee shall have the right to employ his
own counsel in connection with such claim, but the fees and expenses of such counsel incurred after notice from the Corporation of'its assumption of the
defense thereof shall be at the expense of the Indemnitee unless (i) the employment of counsel by the Indemnitee has been authorized by the
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Corporation, (ii) counsel to the Indemnitee shall have reasonably concluded that there may be a conflict of interest or position on any significant issue
between the Corporation and the Indemnitee in the conduct of the defense of such action or (iii) the Corporation shall not in fact have employed
counsel to assume the defense of such action, in each of which cases the fees and expenses of counsel for the Indemnitee shall be at the expense of the
Corporation, except as otherwise expressly provided by this Article. The Corporation shall not be entitled, without the consent of the Indemnitee, to
assume the defense of any claim brought by or in the right of the Corporation or as to which counsel for the Indemnitee shall have reasonably made the
conclusion provided for in clause (ii) above.

5. Advance of Expenses. Subject to the provisions of Section 6 below, in the event that the Corporation does not assume the defense pursuant to
Section 4 of this Article of any action, suit, proceeding or investigation of which the Corporation receives notice under this Article, any expenses
(including attoreys’ fees) incurred by an Indemnitee in defending a civil or criminal action, suit, proceeding or investigation or any appeal therefrom
shall be paid by the Corporation in advance of the final disposition of such matter, provided, however, that the payment of such expense incurred by an
Indemnitee in advance of the final disposition of such matter shall be made only upon receipt of an undertaking by or on behalf of the Indemnitee to
repay all amounts so advanced in the event that it shall ultimately be determined that the Indemnitee is not entitled to be indemnified by the
Corporation as authorized in this Article. Such undertaking may be accepted without reference to the financial ability of such person to make such
repayment.

6. Procedure for Indemnification. In order to obtain indemnification or advancement of expenses pursuant to Section 1, 2, 3 or 5 of this Article,
the Indemnitee shall submit to the Corporation a written request, including in such request such documentation and information as is reasonably
available to the Indemnitee and is reasonably necessary to determine whether and to what extent the Indemnitee is entitled to indemnification or
advancement of expenses. Any such indemnification or advancement of expenses shall be made promptly, and in any event within 60 days after receipt
by the Corporation of the written request of the Indemnitee, unless with respect to requests under Section 1, 2 or 5 the Corporation determines, by clear
and convincing evidence, within such 60-day period that the Indemnitee did not meet the applicable standard of conduct set forth in Section 1 or 2, as
the case may be. Such determination shall be made in each instance by (a) a majority vote of a quorum of the directors of the Corporation consisting of
persons who are not at that time parties to the action, suit or proceeding in question (“disinterested directors’), (b) if no such quorum is obtainable, a
majority vote of a committee of two or more disinterested directors, (c) a majority vote of a quorum of the outstanding shares of stock of all classes
entitled to vote for directors, voting as a single class, which quorum shall consist of stockholders who are not at that time parties to the action, suit or
proceeding in question, (d) independent legal counsel (who may be regular legal counsel to the Corporation), or (e) a court of competent jurisdiction.

7. Remedies. The right to indemnification or advances as granted by this Article shall be enforceable by the Indemnitee in any court of
competent jurisdiction if the Corporation denies such request, in whole or in part, or if no disposition thereof'is made within the 60-day period referred
to above in Section 6. Unless otherwise provided by law, the burden of proving that the Indemnitee is not entitled to indemnification or advanced of
expenses under this Article
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shall be on the Corporation. Neither the failure of the Corporation to have made a determination prior to the commencement of such action that
indemnification is proper in the circumstances because the Indemnitee has met the applicable standard of conduct, nor an actual determination by the
Corporation pursuant to Section 6 that the Indemnitee has not met such applicable standard of conduct, shall be a defense to the action or create a
presumption that the Indemnitee has not met the applicable standard of conduct. The Indemnitee’s expenses (including attorneys’ fees) incurred in
connection with successfully establishing his right to indemnification, in whole or in part, in any such proceeding shall also be indemnified by the
Corporation.

8. Subsequent Amendment. No amendment, termination or repeal of this Article or of the relevant provisions of the General Corporation Law of
Delaware or any other applicable laws shall affect or diminish in any way the rights of any Indemnitee to indemnification under the provisions hereof
with respect to any action, suit, proceeding or investigation arising out of or relating to any actions, transactions or facts occurring prior to the final
adoption of such amendment, termination or repeal.

9. Other Rights. The indemnification and advancement of expenses provided by this Article shall not be deemed exclusive of any other rights to
which an Indemnitee seeking indemnification or advancement of expenses may be entitled under any law (common or statutory), agreement or vote of
stockholders or disinterested directors or otherwise, both as to action in his official capacity and as to action in any other capacity while holding office
for the Corporation, and shall continue as to an Indemnitee who has ceased to be a director or officer, and shall inure to the benefit of the estate, heirs,
executors and administrators of the Indemnitee. Nothing contained in this Article shall be deemed to prohibit, and the Corporation is specifically
authorized to enter into, agreements with officers and directors providing indemnification rights and procedures different from those set forth in this
Article. In addition, the Corporation may, to the extent authorized from time to time by its Board of Directors, grant indemnification rights to other
employees or agents of the Corporation or other persons serving the Corporation and such rights may be equivalent to, or greater or less than, those set
forth in this Article.

10. Partial Indemnification. If an Indemnitee is entitled under any provision of this Article to indemnification by the Corporation for some ora
portion of the expenses (including attorneys’ fees), judgments, fines or amounts paid in settlement actually and reasonably incurred by him or on his
behalfin connection with any action, suit, proceeding or investigation and any appeal, therefrom but not, however, for the total amount thereof, the
Corporation shall nevertheless indemnify the Indemnitee for the portion of such expenses (including attorneys’ fees), judgments, fines or amounts paid
in settlement to which the Indemnitee is entitled.

11. Insurance. The Corporation may purchase and maintain insurance, at its expense, to protect itself and any director, officer, employee or agent
ofthe Corporation or another corporation, partnership, joint venture, trust or other enterprise (including any employee benefit plan) against any
expense, liability or loss incurred by him in any such capacity, or arising out of his status as such, whether or not the Corporation would have the
power to indemnify such person against such expense, liability or loss under the General Corporation law of Delaware.

12. Merger or Consolidation. If the Corporation is merged into or consolidated with another corporation and the Corporation is not the surviving
corporation, the surviving corporation shall assume the obligations of the Corporation under this Article with respect to any action, suit, proceeding or
investigation arising out of or relating to any actions, transactions or facts occurring prior to the date of such merger or consolidation.
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13. Savings Clause. If this Article or any portion hereof shall be invalidated on any ground by any court of competent jurisdiction, then the
Corporation shall nevertheless indemnify each Indemnitee as to any expenses (including attorneys’ fees) judgments, fines and amounts paid in
settlement in connection with any action, suit, proceeding or investigation, whether civil, criminal or administrative, including an action by or in the
right of the Corporation, to the fullest extent permitted by any applicable portion of this Article that shall not have been invalidated and to the fullest
extent permitted by applicable law.

14. Definitions. Terms used herein and defined in Section 145(h) and Section 145(i) of the General Corporation Law of Delaware shall have the
respective meanings assigned to such terms in such Section 145(h) and Section 145(i).

15. Subsequent Legislation. If the General Corporation Law of Delaware is amended after adoption of this Article to expand further the
indemnification permitted to Indemnitees, then the Corporation shall indemnify such persons to the fullest extent permitted by the General
Corporation Law of Delaware, as so amended.

TENTH: The Corporation reserves the right to amend, alter, change or repeal any provision contained in this Restated Certificate of Incorporation, in
the manner now or hereafter prescribed by statute and this Restated Certificate of Incorporation, and all rights conferred upon stockholders herein are granted
subject to this reservation.

ELEVENTH: This Article is inserted for the management of the business and for the conduct of the affairs of the Corporation and shall not become
effective until the closing of the sale of shares of Common Stock in an underwritten public offering pursuant to an effective registration statement under the
Securities Act of 1933, as amended, resulting in at least $10,000,000 of gross proceeds to the Corporation (a “Public Offering”).

1. Number of Directors. The number of directors of the Corporation shall not be less than three. The exact number of directors within the
limitations specified in the preceding sentence shall be fixed from time to time by, or in the manner provided in, the Corporation’s By-Laws.

2. Classes of Directors. The Board of Directors shall be and is divided into three classes: Class I, Class I and Class III. No one class shall have
more than one director more than any other class. If a fraction is contained in the quotient arrived at by dividing the designated number of directors by
three, then, if such fraction is one-third, the extra director shall be a member of Class II, and if such fraction is two-thirds, one of the extra directors shall
be a member of Class I and one of the extra directors shall be a member of Class II, unless otherwise provided from time to time by resolution adopted
by the Board of Directors.

3. Election of Directors. Elections of directors need not be by written ballot except as and to the extent provided in the By-Laws of the
Corporation.
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4. Terms of Office. Each director shall serve for a term ending on the date of the third annual meeting following the annual meeting at which such
director was elected; provided, that each initial director in Class I shall serve for a term ending on the date of the annual meeting in 1996; each initial
director in Class II shall serve for a term ending on the date of the annual meeting in 1997; and each initial director in Class Il shall serve for a term
ending on the date of the annual meeting in 1998; and provided further, that the term of each director shall be subject to the election and qualification
of'his successor and to his earlier death, resignation or removal.

5. Allocation of Directors Among Classes in the Event of Increases or Decreases in the Number of Directors. In the event of any increase or
decrease in the authorized number of directors, (i) each director then serving as such shall nevertheless continue as a director of the class of which he is
a member and (ii) the newly created or eliminated directorships resulting from such increase or decrease shall be apportioned by the Board of Directors
among the three classes of directors so as to ensure that no one class has more than one director more than any other class. To the extent possible,
consistent with the foregoing rule, any newly created directorships shall be added to those classes whose terms of office are to expire at the latest dates
following such allocation, and any newly eliminated directorships shall be subtracted from those classes whose terms of offices are to expire at the
earliest dates following such allocation, unless otherwise provided from time to time by resolution adopted by the Board of Directors.

6. Quorum; Action at Meeting. A majority of the directors at any time in office shall constitute a quorum for the transaction of business. In the
event one or more of the directors shall be disqualified to vote at any meeting, then the required quorum shall be reduced by one for each director so
disqualified, provided that in no case shall less than one-third of the number of directors fixed pursuant to Section 1 above constitute a quorum. Ifat
any meeting of the Board of Directors there shall be less than such a quorum, a majority of those present may adjourn the meeting from time to time.
Every act or decision done or made by a majority of the directors present at a meeting duly held at which a quorum is present shall be regarded as the
act of the Board of Directors unless a greater number is required by law, by the By-Laws of the Corporation or by this Restated Certificate of
Incorporation.

7. Removal. Directors of the Corporation may be removed only for cause by the affirmative vote of the holders of at least two-thirds of the shares
of'the capital stock of the Corporation issued and outstanding and entitled to vote.

8. Vacancies. Any vacancy in the Board of Directors, however occurring, including a vacancy resulting from an enlargement of the board, shall
be filled only by a vote of a majority of the directors then in office, although less than a quorum, or by a sole remaining director. A director elected to
fill a vacancy shall be elected to hold office until the next election of the class for which such director shall have been chosen, subject to the election
and qualification of his successor and to his earlier death, resignation or removal.

9. Stockholder Nominations and Introduction of Business. Etc. Advance notice of stockholder nominations for election of directors and other
business to be brought by stockholders before a meeting of stockholders shall be given in the manner provided by the By-Laws of the Corporation.
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10. Amendments to Article. Notwithstanding any other provisions of law, this Restated Certificate of Incorporation or the By-Laws of the
Corporation, and notwithstanding the fact that a lesser percentage may be specified by law, the affirmative vote of the holders of at least seventy-five
percent (75%) of the shares of capital stock of the Corporation issued and outstanding and entitled to vote shall be required to amend or repeal, or to
adopt any provision inconsistent with, this Article ELEVENTH.

TWELFTH: Until the closing of a Public Offering, any action which is required to be taken or which may be taken at any annual or special meeting of
stockholders of the Corporation may be taken without a meeting, without prior notice and without a vote, if a consent in writing, setting forth the action so
taken, is signed by the holders of outstanding stock having not less than the minimum number of votes that would be necessary to authorize or take such
action at a meeting at which all shares entitled to vote on such action were present and voted. Effective upon the closing of a Public Offering, stockholders of
the Corporation may not take any action by written consent in lieu of a meeting. Notwithstanding any other provisions of law, the Restated Certificate of
Incorporation or the By-Laws of the Corporation, and notwithstanding the fact that a lesser percentage may be specified by law, the affirmative vote of the
holders of at least seventy-five percent (75%) of the shares of capital stock of the Corporation issued and outstanding and entitled to vote shall be required to
amend or repeal, or to adopt any provision inconsistent with, this Article TWELFTH.

THIRTEENTH: Effective upon the closing of a Public Offering, special meetings of stockholders may be called at any time by only the Chief
Executive Officer (or if there is no Chief Executive Officer, the President) or the Board of Directors. Business transacted at any special meeting of
stockholders shall be limited to matters relating to the purpose or purposes stated in the notice of meeting. Notwithstanding any other provision of law, this
Restated Certificate of Incorporation or the By-Laws of the Corporation, as amended, and notwithstanding the fact that a lesser percentage may be specified
by law, the affirmative vote of the holders of at least seventy-five percent (75%) of the shares of capital stock of the Corporation issued and outstanding and
entitled to vote shall be required to amend or repeal, or to adopt any provision inconsistent with this Article THIRTEENTH.
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IN WITNESS WHEREOF, the Corporation has caused its corporate seal to be affixed hereto and this Restated Certificate of Incorporation to be signed
by its Chairman this 28th March, 1996.

HYBRIDON, INC.

By: /s/ E. Andrews Grinstead, III

Chairman
[Corporate Seal]
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CERTIFICATE OF AMENDMENT
OF RESTATED
CERTIFICATE OF INCORPORATION
OF HYBRIDON, INC.

Pursuant to Section 242 of'the General
Corporation Law of the State of Delaware

HYBRIDON, INC. (the “Corporation”), organized and existing under and by virtue of the General Corporation Law of the State of Delaware, does
hereby certify as follows:

By written action of the Board of Directors of the Corporation, dated October 20, 1997, the Board of Directors duly adopted resolutions pursuant to
Sections 141(f) and 242 of the General Corporation Law of the State of Delaware setting forth an amendment to the Restated Certificate of Incorporation of
the Corporation, as amended, and declaring said amendment to be advisable. The stockholders of the Corporation duly approved, pursuant to said
Section 242, said proposed amendment at a Special Meeting of Stockholders held on November 18, 1997. The resolution setting forth the amendment to the
Restated Certificate of Incorporation is as follows:

RESOLVED: That, subject to stockholder approval, the following paragraph be inserted prior to the first paragraph of Article FOURTH of'the
Certificate of Incorporation:

“That upon the filing date of the Certificate of Amendment of Restated Certificate of Incorporation of the Corporation (the
“Effective Date”), a one-for-five reverse split of the Corporation’s Common Stock (as defined below) shall become effective, such that
each five shares of Common Stock outstanding and held of record by each stockholder of the Corporation (including treasury shares)
immediately prior to the Effective Date shall represent one share of Common Stock from and after the Effective Date.”

IN WITNESS WHEREOF, the Corporation has caused this Certificate of Amendment to be executed by its Chairman of the Board of Directors,
President and Chief Executive Officer this 10th day of December, 1997.

HYBRIDON, INC.

By: /s/ E. Andrews Grinstead, III

E. Andrews Grinstead, IIT
Chairman of the Board of Directors,
President and Chief Executive Officer



CERTIFICATE OF DESIGNATION
for
SERIES A CONVERTIBLE PREFERRED STOCK
of
HYBRIDON, INC.

Pursuant to Section 151 of the
General Corporation Law of the State of Delaware

HYBRIDON INC., a corporation organized and existing under the laws of the State of Delaware (the “Corporation”), does hereby certify that pursuant
to the authority conferred on the board of directors of the Corporation (the “Board of Directors”) by the Restated Certificate of Incorporation, as amended (the
“Certificate of Incorporation”) of the Corporation and in accordance with Section 151 ofthe General Corporation Law of the State of Delaware, the Board of

Directors adopted the following resolution establishing a series of 1,500,000 shares of preferred stock of the Corporation designated as “Series A Convertible
Preferred Stock™:

RESOLVED, that pursuant to the authority conferred on the Board of Directors by the Certificate of Incorporation, a series of preferred stock, par
value $.01 per share, of the Corporation is hereby established and created, and that the designation and number of shares thereof and the voting and

other powers, preferences and relative participating, optional or other special rights of, the shares of such series and the qualifications, limitations and
restrictions thereof are as follows:

Series A Convertible Preferred Stock

1. Designation and Amount and Definitions. (a) There shall be a series of Preferred Stock designated as “Series A Convertible Preferred Stock™ and the
number of shares constituting such series shall be 1,500,000. Such series is referred to herein as the “Series A Preferred Stock”. Notwithstanding any other
provision in this Certificate of Designation of the Series A Preferred Stock (the “Certificate of Designation”) to the contrary, such series shall be senior to the
common stock, par value $.001 per share of the Corporation (the “Common Stock”) with respect to dividends and the distribution of assets upon liquidation,
dissolution or winding up. Such number of shares may be increased or decreased by resolution of the Board of Directors, subject to the provisions of

Section 7 hereof; provided, however, that no decrease shall reduce the number of shares of Series A Preferred Stock to fewer than the number of shares then
issued and outstanding.

(b) As used in this Certificate of Designation, except as otherwise provided in Subsection 4(c), the following terms shall have the following meanings:

(i) The “Closing Bid Price” for any security for each trading day shall be the reported per share closing bid price of such security regular way on
the Stock Market on such trading day, or, if there were no transactions on such trading day, the average of the reported closing bid and asked prices,
regular way, of such security on the relevant Stock Market on such trading day.



(i) “Fair Market Value” of any asset (including any security) means the fair market value thereof as mutually determined by the Corporation and
the holders of a majority of the Series A Preferred Stock then outstanding. If the Corporation and the holders of a majority of the Series A Preferred
Stock then outstanding are unable to reach agreement on any valuation matter, such valuation shall be submitted to and determined by a nationally
recognized independent investment bank selected by the Board of Directors and the holders of a majority of the Series A Preferred Stock then
outstanding (or, if such selection cannot be agreed upon promptly, or in any event within ten days, then such valuation shall be made by a nationally
recognized independent investment banking firm selected by the American Arbitration Association in New York City in accordance with its rules), the
costs of which valuation shall be paid for by the Corporation.

(iii) “Market Price” shall mean the average Closing Bid Price for twenty (20) consecutive trading days, ending with the trading day prior to the
date as of which the Market Price is being determined (with appropriate adjustments for subdivisions or combinations of shares effected during such
period), provided that if the prices referred to in the definition of Closing Bid Price cannot be determined on any trading day, the Closing Bid Price for
such trading day will be deemed to equal Fair Market Value of such security on such trading day.

(iv) “Registered Holders” shall mean, at any time, the holders of record of the Series A Preferred Stock.

(v) The “Stock Market” shall mean, with respect to any security, the principal national securities exchange on which such security is listed or
admitted to trading or, if such security is not listed or admitted to trading on any national securities exchange, shall mean The Nasdaq National Market
System (“NNM”) or The Nasdaq SmallCap Market (“SCM” and, together with NNM, “Nasdaq”) or, if such security is not quoted on Nasdaq, shall mean
the OTC Bulletin Board or, if such security is not quoted on the OTC Bulletin Board, shall mean the over-the-counter market as furnished by any
NASD member firm selected from time to time by the Corporation for that purpose.

(vi) A “trading day” shall mean a day on which the relevant Stock Market is open for the transaction of business.

2. Dividends and Distributions. (a) The holders, as of the Dividend Record Date (as defined below), of the Series A Preferred Stock shall be entitled to

receive semi-annual dividends on their respective shares of Series A Preferred Stock (aggregating, for this purpose, all shares of Series A Preferred Stock held
ofrecord or, to the Corporation’s knowledge, beneficially by such holder), payable, at the option of the Corporation, in cash or additional shares of Series A
Preferred Stock, at the rate of 6.5% per annum (computed on the basis of a 360-day year of twelve 30 day months) of the Dividend Base Amount (as defined

below),

.



payable semi-annually in arrears; provided that, to the extent the declaration or payment of such dividend is prohibited by applicable law, such dividend
need not be paid but shall nevertheless accrue and shall be paid promptly when applicable law permits. Such dividends shall accrue from the date of issuance
of such share and shall be paid semi-annually on April 1 and October 1 of each year or, if any such day is not a business day, on the next succeeding business
day. Such dividends shall be paid, at the election of the Corporation, either in cash or additional duly authorized, fully paid and non assessable shares of
Series A Preferred Stock. In calculating the number of shares of Series A Preferred Stock to be paid with respect to each dividend, the Series A Preferred Stock
shall be valued at $100.00 per share (subject to appropriate adjustment to reflect any stock split, combination, reclassification or reorganization of the Series
A Preferred Stock). Notwithstanding the foregoing, the Corporation shall not be required to issue fractional shares of Series A Preferred Stock; the
Corporation may elect, in its sole discretion, independently for each holder, whether such number of shares (on an aggregated basis) will be rounded to the
nearest whole share (with .5 of a share rounded upward) or whether such holder will be given cash in lieu of any fractional shares. The “Dividend Base
Amount” of a share of Series A Preferred Stock shall be $100.00 plus all accrued but unpaid dividends (subject to appropriate adjustment to reflect any stock
split, combination, reclassification or reorganization of the Series A Preferred Stock). The “Dividend Record Date” shall mean, for each semi-annual dividend,
the March 15 or September 15, as the case may be, immediately preceding the dividend payment date.

(b) In addition to the foregoing, subject to the rights of the holders of any shares of any series or class of capital stock ranking prior, and superior to, or
pari passu with, the shares of Series A Preferred Stock with respect to dividends, the holders of shares of Series A Preferred Stock shall be entitled to receive,
as, when and if declared by the Board of Directors, out of assets legally available for that purpose, dividends or distributions in cash, stock or otherwise.

(c) The Corporation shall not declare any dividend or distribution on any Junior Stock (as defined below) of the Corporation unless all dividends
required by Section 2(a) have been or contemporaneously are declared and paid, or declared and a sum sufficient for the payment thereof set apart for such
payment, on the Series A Preferred Stock.

(d) [Reserved]
(e) All dividends or distributions declared upon the Series A Preferred Stock shall be declared pro rata per share.

(f) Any reference to “distribution” contained in this Section 2 shall not be deemed to include any distribution made in connection with or in lieu of any
Liquidation Event (as defined below).

(g) No interest, or sum of money in lieu of interest, shall be payable in respect of any dividend payment or payments on the Series A Preferred Stock
which may be in arrears (it being understood that this provision does not alter the Corporation’s obligations under Section 2(a)).
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(h) So long as any shares of the Series A Preferred Stock are outstanding, no dividends, except as described in the next succeeding sentence, shall be
declared or paid or set apart for payment on any class or series of stock of the Corporation ranking, as to dividends, on a parity with the Series A Preferred
Stock, for any period unless all dividends have been or contemporaneously are declared and paid, or declared and a sum sufficient for the payment thereof set
apart for such payment, on the Series A Preferred Stock. When dividends are not paid in full or a sum sufficient for such payment is not set apart, as aforesaid,
upon the shares of the Series A Preferred Stock and any other class or series of stock ranking on a parity as to dividends with the Series A Preferred Stock, all
dividends declared upon such other stock shall be declared pro rata so that the amounts of dividends per share declared on the Series A Preferred Stock and
such other stock shall in all cases bear to each other the same ratio that accrued dividends per share on the shares of the Series A Preferred Stock and on such
other stock bear to each other.

(i) So long as any shares of the Series A Preferred Stock are outstanding, no other stock of the Corporation ranking on a parity with the Series A
Preferred Stock as to dividends or upon liquidation, dissolution or winding up shall be redeemed, purchased or otherwise acquired for any consideration (or
any moneys be paid to or made available for a sinking fund or otherwise for the purchase or redemption of any shares of any such stock) by the Corporation
unless the dividends, if any, accrued on all outstanding shares of the Series A Preferred Stock shall have been paid or set apart for payment.

(j) “Junior Stock” shall mean the Common Stock and any shares of preferred stock of any series or class of the Corporation, whether presently
outstanding or hereafter issued, which are junior to the shares of Series A Preferred Stock with respect to (i) the distribution of assets on any voluntary or
involuntary liquidation, dissolution or winding up of the Corporation, (ii) dividends or (iii) voting.

3. Liquidation Preference. (a) In the event of a (i) liquidation, dissolution or winding up of the Corporation, whether voluntary or involuntary, (ii) a sale
or other disposition of all or substantially all of the assets of the Corporation or (iii) any consolidation, merger, combination, reorganization or other
transaction in which the Corporation is not the surviving entity or shares of Common Stock constituting in excess of 50% of the voting power of the
Corporation are exchanged for or changed into stock or securities of another entity, cash and/or any other property (a “Merger Transaction”) (items (i),

(i1) and (iii) of this sentence being collectively referred to as a “Liquidation Event”), after payment or provision for payment of debts and other liabilities of
the Corporation, the holders of the Series A Preferred Stock then outstanding shall be entitled to be paid out of the assets of the Corporation available for
distribution to its stockholders, whether such assets are capital, surplus, or earnings, before any payment or declaration and setting apart for payment of any
amount shall be made in respect of any Junior Stock of the Corporation, an amount equal to the Dividend Base Amount at such time; provided, however, in
the case of a Merger Transaction, such payment may be made in cash, property (valued as provided in Subsection 3(b)) and/or securities (valued as provided
in Subsection 3(b)) of the entity surviving such Merger Transaction. In the case of property or in the event that any such securities are subject to an
investment letter or other similar restriction on transferability, the value of such property or securities shall be determined by agreement between the
Corporation and the holders of a majority of the Series A Preferred Stock then outstanding. If upon any Liquidation Event, whether voluntary or involuntary,
the assets to be distributed to
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the holders of the Series A Preferred Stock shall be insufficient to permit the payment to such shareholders of the full preferential amounts aforesaid, then all
of'the assets of the Corporation to be distributed shall be so distributed ratably to the holders of the Series A Preferred Stock on the basis of the number of
shares of Series A Preferred Stock held. Notwithstanding item (iii) of the first sentence of this Subsection 3(a), any consolidation, merger, combination,
reorganization or other transaction in which the Corporation is not the surviving entity but the stockholders of the Corporation immediately prior to such
transaction own in excess of 50% of the voting power of the corporation surviving such transaction and own amongst themselves such interest in
substantially the same proportions as prior to such transaction, shall not be considered a Liquidation Event provided that the surviving corporation shall
make appropriate provisions to ensure that the terms of this Certificate of Designation survive any such transaction. All shares of Series A Preferred Stock
shall rank as to payment upon the occurrence of any Liquidation Event senior to the Common Stock and, unless the terms of such series shall provide
otherwise, senior to all other series of the Corporation’s preferred stock.

(b) Any securities or other property to be delivered to the holders of the Series A Preferred Stock pursuant to Subsection 3(a) hereof shall be valued as
follows:

(i) Securities not subject to an investment letter or other similar restriction on free marketability:

(A) If actively traded on a Stock Market, the per share value shall be deemed to be the Market Price of such securities as of the third day
prior to the date of valuation.

(B) If not actively traded on a Stock Market, the value shall be the Fair Market Value of such securities.

(i1) For securities for which there is an active public market but which are subject to an investment letter or other restrictions on free
marketability, the value shall be the Fair Market Value thereof, determined by discounting appropriately the per share Market Price thereof.

(iii) For all other securities, the value shall be the Fair Market Value thereof.

4. Conversion.

(a) Right of Conversion. Commencing after the expiration of 12 months following the Alternative Equity Closing Date (as hereinafter defined), but not
prior thereto, the shares of Series A Preferred Stock shall be convertible, in whole or in part, at the option of the holder thereof and upon notice to the
Corporation as set forth in Subsection 4(b), into fully paid and nonassessable shares of Common Stock and such other securities and property as hereinafter
provided. The initial conversion price per share of Common Stock (the “Conversion Price”), shall be equal to the product 0f2.125 multiplied by the per share
price (the “Stated Common Price”) of Common Stock sold by the Corporation in connection with the Alternative Equity Offering (as such term is defined in
the Corporation’s Offer to Exchange dated February 6, 1998 (the “Original Offer to Exchange”), as amended by the Amendment thereto (the “Amendment”)
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dated March 30, 1998 (collectively, the “Offer to Exchange”)) and shall be subject to adjustment as provided herein. The rate at which each share Series A
Preferred Stock is convertible at any time into Common Stock (the “Conversion Rate”) shall be determined by dividing the then existing Conversion Price
(determined in accordance with this Section 4, including the last paragraph hereof) into the Dividend Base Amount.

The Corporation shall prepare a certificate signed by the Chairman or President, and by the Treasurer or an Assistant Treasurer or the Secretary or an
Assistant Secretary, of the Corporation setting forth the Conversion Rate as of the date of the closing of the Alternative Equity Offering (the “Alternative
Equity Closing Date”), showing in reasonable detail the facts upon which such Conversion Rate is based, and such certificate shall forthwith be filed with the
transfer agent of the Series A Preferred Stock.

(b) Conversion Procedures. Any holder of shares of Series A Preferred Stock desiring to convert such shares into Common Stock shall surrender the
certificate or certificates evidencing such shares of Series A Preferred Stock at the office of the transfer agent for the Series A Preferred Stock, which certificate
or certificates, if the Corporation shall so require, shall be duly endorsed to the Corporation or in blank, or accompanied by proper instruments of transfer to
the Corporation or in blank, accompanied by irrevocable written notice to the Corporation that the holder elects so to convert such shares of Series A
Preferred Stock and specifying the name or names (with address) in which a certificate or certificates evidencing shares of Common Stock are to be issued.
The Corporation need not deem a notice of conversion to be received unless the holder complies with all the provisions hereof. The Corporation will instruct
the transfer agent (which may be the Corporation) to make a notation of the date that a notice of conversion is received, which date of receipt shall be deemed
to be the date of receipt for purposes hereof.

The Corporation shall, as soon as practicable after such deposit of certificates evidencing shares of Series A Preferred Stock accompanied by the written
notice and compliance with any other conditions herein contained, deliver at such office of such transfer agent to the person for whose account such shares of
Series A Preferred Stock were so surrendered, or to the nominee or nominees of such person, certificates evidencing the number of full shares of Common
Stock to which such person shall be entitled as aforesaid, subject to Section 4(d). Subject to the following provisions of this paragraph, such conversion shall
be deemed to have been made as of the date of such surrender of the shares of Series A Preferred Stock to be converted, and the person or persons entitled to
receive the Common Stock deliverable upon conversion of such Series A Preferred Stock shall be treated for all purposes as the record holder or holders of
such Common Stock on such date; provided, however, that the Corporation shall not be required to convert any shares of Series A Preferred Stock while the
stock transfer books of'the Corporation are closed for any purpose, but the surrender of Series A Preferred Stock for conversion during any period while such
books are so closed shall become effective for conversion immediately upon the reopening of such books as if the surrender had been made on the date of
such reopening, and the conversion shall be at the conversion rate in effect on such date. No adjustments in respect of any dividends on shares surrendered for
conversion or any dividend on the Common Stock issued upon conversion shall be made upon the conversion of any shares of Series A Preferred Stock.
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The Corporation shall at all times, reserve and keep available out of its authorized but unissued shares of Common Stock, solely for the purpose of
effecting the conversion of the shares of Series A Preferred Stock, such number of shares of Common Stock as shall from time to time be sufficient to effect the
conversion of all outstanding shares of the Series A Preferred Stock.

All notices of conversion shall be irrevocable; provided, however, that if the Corporation has sent notice of an event pursuant to Subsection 4(g)
hereof, a holder of Series A Preferred Stock may, at its election, provide in its notice of conversion that the conversion of its shares of Series A Preferred Stock
shall be contingent upon the occurrence of the record date or effectiveness of such event (as specified by such holder), provided that such notice of
conversion is received by the Corporation prior to such record date or effective date, as the case may be.

(c) Adjustment of Conversion Rate and Conversion Price.
(i) As used in this Subsection 4(c), the following terms shall have the following meanings:

“Capital Stock” of any Person means the Common Stock or Preferred Stock of such Person. Unless otherwise stated herein or the context
otherwise requires, “Capital Stock” means Capital Stock of the Corporation;

“Common Stock” of any Person other than the Corporation means the common equity (however designated), including, without limitation,
common stock or partnership or membership interests of, or participation or interests in such Person (or equivalents thereof). “Common Stock” of the
Corporation means the Common Stock, par value $.001 per share, of the Corporation, any successor class or classes of common equity (however
designated) of the Corporation into or for which such Common Stock may hereafter be converted, exchanged or reclassified and any class or classes of
common equity (however designated) of the Corporation which may be distributed or issued with respect to such Common Stock or successor class of
classes to holders thereof generally. Unless otherwise stated herein or the context requires otherwise, “Common Stock” means Common Stock of'the
Corporation;

“Current Market Price” means, when used with respect to any security as of any date, the last sale price, regular way, or, in case no such sale takes
place on such date, the average of the closing bid and asked prices, regular way, of such security in either case as reported for consolidated transactions
on the New York Stock Exchange or, if such security is not listed or admitted to trading on the New York Stock Exchange, as reported for consolidated
transactions with respect to securities listed on the principal national securities exchange on which such security is listed or admitted to trading or, if
such security is not listed or admitted to trading on any national securities exchange, as reported on the Nasdaq National Market, or, if such security is
not listed or admitted to trading on the Nasdaq National Market, as reported on the Nasdaq SmallCap Market, or if such security is not listed or
admitted to trading on any national securities exchange or the
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Nasdaq National Market or the Nasdaq SmallCap Market, the average of the high bid and low asked prices of such security in the over-the-counter
market, as reported by the National Association of Securities Dealers, Inc. Automated Quotations System or such other system then in use or, if such
security is not quoted by any such organization, the average of the closing bid and asked prices of such security furnished by an NASD member firm
selected by the Corporation. If such security is not quoted by any such organization and no such NASD member firm is able to provide such prices, the
Current Market Price of such security shall be the Fair Market Value thereof;

“Fair Market Value” means, at any date as to any asset, Property orright (including without limitation, Capital Stock of any Person, evidence of
indebtedness or other securities, but excluding cash), the fair market value of such item as determined in good faith by the Board of Directors, whose
determination shall be conclusive; provided, however, that such determination is described in an Officers’ Certificate filed with the transfer agent and
that, if there is a Current Market Price for such item on such date, “Fair Market Value” means such Current Market Price (without giving effect to the
last sentence of the definition thereof);

“GAAP” means, as of any date, generally accepted accounting principles in the United States and does not include any interpretations or
regulations that have been proposed but that have not become effective;

“Officer” means, with respect to any Person, the Chairman ofthe Board, the Chief Executive Officer, the President, the Chief Operating Officer,
the Chief Financial Officer, the Treasurer, any Assistant Treasurer, the Controller, the Secretary, any Assistant Secretary or any Vice President of such
Person;

“Officers’ Certificate” means a certificate signed on behalf of the Corporation by two Officers, one of whom must be the Chairman of the Board,
the President, the Treasurer or a Vice-President of the Corporation;

“Person” means any individual, corporation, partnership, association, trust or any other entity or organization, including a government or
political subdivision or any agency or instrumentality thereof;

“Preferred Stock” of any Person means the class or classes of equity, ownership or participation interests (however designated) in such Person,
including, without limitation, stock, share, partnership and membership interests, which are preferred as to the payment of dividends or distributions
by, or as to the distribution of assets upon any voluntary or involuntary liquidation or dissolution of, such Person (or equivalent thereof) over interests
of any other class of interests of such Person. Unless otherwise stated herein or the context otherwise requires, “Preferred Stock™ means Preferred Stock
of'the Corporation;

“Property” of any Person means any and all types of real, personal, tangible, intangible or mixed property owned by such Person whether or not
included on the most recent consolidated balance sheet of such Person in accordance with GAAP;
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“Subsidiary” of'a Person on any date means any other Person of whom such Person owns, directly or indirectly through a Subsidiary or
Subsidiaries of such Person, Capital Stock with voting power, acting independently and under ordinary circumstances, entitling such person to elect a
majority of the board of directors or other governing body of such other Person. Unless otherwise stated herein or the context otherwise requires,
“Subsidiary” means a Subsidiary of the Corporation.

(ii) If the Corporation shall (i) pay a dividend or other distribution, in Common Stock, on any class of Capital Stock of the Corporation,
(ii) subdivide the outstanding Common Stock into a greater number of shares by any means or (iii) combine the outstanding Common Stock into a
smaller number of shares by any means including, without limitation, a reverse stock split), then in each such case the Conversion Price in effect
immediately prior thereto shall be adjusted so that the Registered Holder of any shares of Series A Preferred Stock thereafter surrendered for conversion
shall be entitled to receive the number of shares of Common Stock that such Registered Holder would have owned or have been entitled to receive
upon the happening of such event had such Series A Preferred Stock been converted immediately prior to the relevant record date or, if there is no such
record date, the effective date of such event. An adjustment made pursuant to this Paragraph 4(c)(ii) shall become effective immediately after the record
date for the determination of stockholders entitled to receive such dividend or distribution and shall become effective immediately after the effective
date of such subdivision or combination, as the case may be.

(ii1) If the Corporation shall (i) issue or distribute (at a price per share less than the Current Market Price per share of such Capital Stock on the
date of such issuance or distribution) Capital Stock generally to holders of Common Stock or to holders of any class or series of Capital Stock which is
convertible into or exchangeable or exercisable for Common Stock (excluding an issuance or distribution of Common Stock described in Paragraph
4(c)(i1)) or (ii) issue or distribute generally to such holders rights, warrants, options or convertible or exchangeable securities entitling the holder
thereof to subscribe for, purchase, convert into or exchange for Capital Stock at a price per share less than the Current Market Price per share of such
Capital Stock on the date of issuance or distribution, then, in each such case, at the earliest of (A) the date the Corporation enters into a firm contract for
such issuance or distribution, (B) the record date for the determination of stockholders entitled to receive any such Capital Stock or any such rights,
warrants, options or convertible or exchangeable securities or (C) the date of actual issuance or distribution of any such Capital Stock or any such
rights, warrants, options or convertible or exchangeable securities, the Conversion Price shall be reduced by multiplying the Conversion Price in effect
immediately prior to such earliest date by:
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(A) if such Capital Stock is Common Stock, a fraction the numerator of which is the number of shares of Common Stock outstanding, on
such earliest date plus the number of shares of Common Stock which could be purchased at the Current Market Price per share of Common Stock
on the date of such issuance or distribution with the aggregate consideration (based on the Fair Market Value thereof) received or receivable by
the Corporation either (A) in connection with such issuance or distribution or (B) upon the conversion, exchange, purchase or subscription of all
such rights, warrants, options or convertible or exchangeable securities (the “Aggregate Consideration”), and the denominator of which is the
number of shares of Common Stock outstanding on such earliest date plus the number of shares of Common Stock to be so issued or distributed
orto be issued upon the conversion, exchange, purchase or subscription of all such rights, warrants, options or convertible or exchangeable
securities; or

(B) if such Capital Stock is other than Common Stock, a fraction the numerator of which is the Current Market Price per share of Common
Stock on such earliest date minus an amount equal to (A) the difference between (1) the Current Market Price per share of such Capital Stock
multiplied by the number of shares of such Capital Stock to be so issued and (2) the Aggregate Consideration, divided by (B) the number of
shares of Common Stock outstanding on such date, and the denominator of which is the Current Market Price per share of Common Stock on
such earliest date.

Such adjustment shall be made successively whenever any such Capital Stock, rights, warrants, options or convertible or exchangeable securities are so
issued or distributed. In determining whether any rights, warrants, options or convertible or exchangeable securities entitle the holders thereofto
subscribe for, purchase, convert into or exchange for shares of such Capital Stock at less than such Current Market Price, there shall be taken into
account the Fair Market Value of any consideration received or receivable by the Corporation for such rights, warrants, options or convertible or
exchangeable securities. If any right, warrant, option or convertible or exchangeable security, the issuance of which resulted in an adjustment in the
Conversion Price pursuant to this Paragraph 4(c)(iii), shall expire and shall not have been exercised, the Conversion Price shall immediately upon such
expiration be recomputed to the Conversion Price which would have been in effect if such right, warrant, option or convertible or exchangeable
securities had never been distributed or issued. Notwithstanding anything contained in this paragraph to the contrary, (i) the issuance of Capital Stock
upon the exercise of such rights, warrants or options or the conversion or exchange of such convertible or exchangeable securities will not cause an
adjustment in the Conversion Price if no such adjustment would have been required at the time such right, warrant, option or convertible or
exchangeable security was issued or distributed; provided, however, that, if the consideration payable upon such exercise, conversion or exchange
and/or the Capital Stock receivable thereupon
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are changed after the time of the issuance or distribution of such right, warrant, option or convertible or exchangeable security then such change shall
be deemed to be the expiration thereof without having been exercised and the issuance or distribution of new options, rights, warrants or convertible or
exchangeable securities and (ii) the issuance of convertible preferred stock of the Corporation as a dividend on convertible preferred stock of the
Corporation will not cause an adjustment in the Conversion Price if no such adjustment would have been required at the time such underlying
convertible preferred stock was issued (or as a result of any subsequent modification to the terms thereof) and the conversion provisions of such
convertible stock so issued as a dividend are the same as in such underlying convertible preferred stock.

Notwithstanding any contained in this Certificate of Designation to the contrary, options, rights or warrants issued or distributed by the
Corporation, including options, rights or warrants distributed prior to the date of filing of this Certificate of Designation, to holders of Common Stock
generally which, until the occurrence of a specified event or events (a “Trigger Event”), (i) are deemed to be transferred with Common Stock, (ii) are not
exercisable and (iii) are also issued on a pro rata basis with respect to future issuances of Common Stock, shall be deemed not to have been issued or
distributed for purposes of this Subsection 4(c) (and no adjustment to the Conversion Price under this Subsection 4(c) will be required) until the
occurrence of the earliest Trigger Event. Upon the occurrence of a Trigger Event, such options, rights or warrants shall continue to be deemed not to
have been issued or distributed for purposes of this Subsection 4(c) (and no adjustment to the Conversion Price under this Subsection 4(c) will be
required) if and for so long as each Registered Holder who thereafter converts such Registered Holder’s Series A Preferred Stock shall be entitled to
receive upon such conversion, in addition to the shares of Common Stock issuable upon such conversion, a number of such options, rights or warrants,
as the case may be, equal to the number of options, rights or warrants to which a holder of the number of shares of Common Stock equal to the number
of shares of Common Stock issuable upon conversion of such Registered Holder’s Series A Preferred Stock is entitled to receive at the time of such
conversion in accordance with the terms and provisions of, and applicable to, such options, rights or warrants. Upon the expiration of any such options,
rights or warrants or at such time, if any, as a Registered Holder is not entitled to receive such options, rights or warrants upon conversion of such
Registered Holder’s Series A Preferred Stock, an adjustment (if any is required) to the Conversion Price shall be made in accordance with this Paragraph
4(c)(iii) with respect to the issuance of all such options, rights and warrants as of the date of issuance thereof, but subject to the provisions of the
preceding paragraph, if any such option, right or warrant, including any such options right or warrants distributed prior to the date of filing of this
Certificate of Designation, are subject to events, upon the occurrence of which such options, rights or warrants become exercisable to purchase different
securities, evidence of indebtedness, cash, Properties or other assets or different amounts thereof, then, subject to the preceding provision of this
paragraph, the date of the occurrence of any and each such event shall be deemed to be the date of distribution and record

S11 -



date with respect to new options, right or warrants with such new purchase rights (and a termination or expiration of the existing options, rights or
warrants without exercise thereof). In addition, in the event of any distribution (or deemed distribution) of options, rights or warrants, or any Trigger
Event or other event of the type described in the preceding sentence, that required (or would have required but for the provisions of Paragraph 4(c)(vi)
or this paragraph) an adjustment to the Conversion Price under this Subsection 4(c) and such options, rights or warrants shall thereafter have been
redeemed or repurchased without having been exercised, then the Conversion Price shall be adjusted upon such redemption or repurchase to give effect
to such distribution, Trigger Event or other event, as the case may, as though it had instead been a cash distribution, equal on a per share basis to the
result of the aggregate redemption or repurchase price received by holders of such options, rights or warrants divided by the number of shares of
Common Stock outstanding as of the date of such repurchase or redemption, made to holders of Common Stock generally as of the date of such
redemption or repurchase.

(iv) If the Corporation shall pay or distribute, as a dividend or otherwise, generally to holders of Common Stock or any class or series of Capital
Stock which is convertible into or exercisable or exchangeable for Common Stock any assets, Properties or rights (including, without limitation,
evidences of indebtedness of the Corporation, any Subsidiary or any other Person, cash or Capital Stock or other securities of the Corporation, any
Subsidiary or any other Person, but excluding payments and distributions as described in Paragraphs 4(c)(ii) or (iii), dividends and distributions in
connection with a Liquidation Event and distributions consisting solely of cash described in Paragraph 4(c)(v)), then in each such case the Conversion
Price shall be reduced by multiplying the Conversion Price in effect immediately prior to the date of such payment or distribution by a fraction, the
numerator of which is the Current Market Price per share of Common Stock on the record date for the determination of stockholders entitled to receive
such payment or distribution less the Fair Market Value per share of Common Stock on such record date of the assets, Properties or rights so paid or
distributed, and the denominator of which is the Current Market Price per share of Common Stock on such record date. Such adjustment shall become
effective immediately after such record date. For purposes of this Paragraph 4(c)(iv), such Fair Market Value per share shall equal the aggregate Fair
Market Value on such record date of the assets, Properties or rights so paid or distributed divided by the number of shares of Common Stock
outstanding on such record date. For all purposes of this Certificate of Designation, adjustments to any security’s conversion or exercise price pursuant
to such security’s original terms shall not be deemed a distribution or dividend to holders thereof.

(v) If the Corporation shall, by dividend or otherwise, make a distribution (other than in connection with the liquidation, dissolution or winding
up of the Corporation in its entirety), generally to holders of Common Stock or any class or series of Capital Stock which is convertible into or
exercisable or exchangeable for Common Stock, consisting solely of cash where (x) the sum of (i) the
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aggregate amount for such cash plus (ii) the aggregate amount of all cash so distributed (by dividend or otherwise) to such holders within the 12-month
period ending on the record date for determining stockholder entitled to receive such distribution with respect to which no adjustment has been made
to the Conversion Price pursuant to this Paragraph 4(c)(v) exceeds (y) 10% of the result of the multiplication of (1) the Current Market Price per share
of Common Stock on such record date times (2) the number of shares of Common Stock outstanding on such record date, then the Conversion Price
shall be reduced, effective immediately prior to the opening of business on the day following such record date, by multiplying the Conversion Price in
effect immediately prior to the close of business on the day prior to such record date by a fraction, the numerator of which is the Current Market Price
per share of Common Stock on such record date less the aggregate amount of cash per share so distributed and the denominator of which is such
Current Market Price; provided, however, that, if the aggregate amount of cash per share is equal to or greater than such Current Market Price, then, in
lieu of the foregoing adjustment, adequate provisions shall be made so that each Registered Holder shall have the right to receive upon conversion
(with respect to each share of Common Stock issued upon such conversion and in addition to the Common Stock issuable upon conversion) the
aggregate amount of cash per share such Registered Holder would have received had such Registered Holder’s Series A Preferred Stock been converted
immediately prior to such record date. In no event shall the Conversion Price be increased pursuant to this Paragraph 4(c)(v); provided, however, that if
such distribution is not so made, the Conversion Price shall be adjusted to be the Conversion Price which would have been in effect if such distribution
had not been declared. For purposes of this Paragraph 4(c)(v), such aggregate amount of cash per share shall equal such sum divided by the number of
shares of Common Stock outstanding on such record date.

(vi) The provisions of this Subsection 4(c) shall similarly apply to all successive events of the type described in this Subsection 4(c).
Notwithstanding anything contained herein to the contrary, no adjustment in the Conversion Price shall be required unless such adjustment would
require an increase or decrease of at least 1% in the Conversion Price then in effect; provided, however, that any adjustments which by reason of this
Paragraph 4(c)(vi) are not required to be made shall be carried forward and taken into account in any subsequent adjustment. All calculations under this
Section 4 shall be made by the Corporation and shall be made to the nearest cent or to the nearest one hundredth of a share, as the case may be, and the
transfer agent shall be entitled to rely conclusively thereon. Except as provided in this Section 4, no adjustment in the Conversion Price will be made
for the issuance of Common Stock or any securities convertible into or exchangeable for Common Stock or carrying the right to purchase Common
Stock or any securities so convertible or exchangeable.

(vii) Whenever the Conversion Price is adjusted as provided herein, the Corporation shall promptly file with the transfer agent an Officers’
Certificate setting forth the Conversion Price in effect after such adjustment and setting forth
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a brief statement of the facts requiring such adjustment. Promptly after delivery of such Officers’ Certificate, the Corporation shall give or cause to be
given to each Registered Holder a notice of such adjustment of the Conversion Price setting forth the adjusted Conversion Price and the date on which
such adjustment becomes effective.

(viii) Notwithstanding anything contained herein to the contrary, in any case in which this Subsection 4(c) provides that an adjustment in the
Conversion Price shall become effective immediately after a record date for an event, the Corporation may defer until the occurrence of such event
(i) issuing to the Registered Holder of any Series A Preferred Stock converted after such record date and before the occurrence of such event the
additional shares of Common Stock issuable upon such conversion by reason of the adjustment required by such event over and above the number of
shares of Common Stock issuable upon such conversion before giving effect to such adjustment and (ii) paying to such Registered Holder any amount
in cash in lieu of any fractional share of Common Stock pursuant to Subsection 4(d).

(ix) Notwithstanding any other provision hereof, no adjustment to the Conversion Price shall be made upon the issuance or exercise or
conversion of (1) options or warrants to purchase, in the aggregate, up to 25% of the securities sold in the offerings of securities of the Corporation
described in the Original Offer to Exchange or any options or warrants described in the Amendment in respect of the Alternative Equity Offering, in
each case issued to (or to the designee of) any placement agent or financial advisor (such options or warrants, the “Offering Warrants”), (2) any equity
securities or warrants of the Corporation (including, without limitation, the Series A Preferred Stock, warrants and equity securities underlying
warrants) issued in exchange for 9% Convertible Subordinated Notes due 2004 (the “9% Notes”) of the Corporation or accrued interest thereon or
pursuant to the conversion or exercise provisions thereof, (3) any warrants issued in connection with the offerings described in the Original Offer to
Exchange or the Amendment (collectively, the “Offering”), (4) any warrants issued to Forum Capital Markets, LLC (“Forum”) in exchange for or in
addition to, or any amendment to, any warrants held by Forum, in each case, pursuant to a letter agreement dated January 5, 1998, between the
Corporation and Forum, and any other warrants to purchase Common Stock or shares of Common Stock issued to Forum or its designee, (5) any Series
A Preferred Stock issued in the Offering, (6) any Capital Stock issued or cash paid as dividends on the Series A Preferred Stock or (7) any Capital Stock
issued or cash paid upon the mandatory conversion or redemption of any Series A Preferred Stock in accordance with Section 5 of'this Certificate of
Designation.

(d) No Fractional Shares. No fractional shares or scrip representing fractional shares of Common Stock shall be issued upon conversion of Series A
Preferred Stock. If more than one certificate evidencing shares of Series A Preferred Stock shall be surrendered for conversion at one time by the same holder,
the number of full shares issuable upon conversion thereof shall be computed on the basis of the aggregate number of shares of Series A Preferred
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Stock so surrendered. Instead of any fractional share of Common Stock which would otherwise be issuable upon conversion of such aggregate number of
shares of Series A Preferred Stock, the Corporation may elect, in its sole discretion, independently for each holder, whether such number of shares of Common
Stock will be rounded to the nearest whole share (with a .5 of a share rounded upward) or whether such holder will be given cash, in lieu of any fractional
share, in an amount equal to the same fraction of the Market Price of the Common Stock as of the close of business on the day of conversion.

(e) [Reserved]

(f) Reservation of Shares: Transfer Taxes. Etc. The Corporation shall at all times reserve and keep available, out of its authorized and unissued shares of
Common Stock, solely for the purpose of effecting the conversion of the Series A Preferred Stock, such number of shares of its Common Stock free of
preemptive rights as shall be sufficient to effect the conversion of all shares of Series A Preferred Stock from time to time outstanding. The Corporation shall
use its best efforts from time to time, in accordance with the laws of the State of Delaware to increase the authorized number of shares of Common Stock if at
any time the number of shares of authorized, unissued and unreserved Common Stock shall not be sufficient to permit the conversion of all the then-
outstanding shares of Series A Preferred Stock.

The Corporation shall pay any and all issue or other taxes (excluding any income taxes) that may be payable in respect of any issue or delivery of
shares of Common Stock on conversion of the Series A Preferred Stock. The Corporation shall not, however, be required to pay any tax which may be payable
in respect of any transfer involved in the issue or delivery of Common Stock (or other securities or assets) in a name other than that in which the shares of
Series A Preferred Stock so converted were registered, and no such issue or delivery shall be made unless and until the person requesting such issue has paid
to the Corporation the amount of such tax or has established, to the satisfaction of the Corporation, that such tax has been paid or need not be paid.

(g) Prior Notice of Certain Events. In case:

(i) the Corporation shall declare any dividend (or any other distribution); or

(ii) the Corporation shall authorize the granting to the holders of Common Stock of rights or warrants to subscribe for or purchase any shares of
stock of any class or of any other rights or warrants; or

(iii) of any reclassification of Common Stock (other than a subdivision or combination of the outstanding Common Stock, or a change in par
value, or from par value to no par value, or from no par value to par value); or

(iv) of any consolidation or merger to which the Corporation is a party and for which approval of any stockholders of the Corporation shall be
required, or of the sale or transfer of all or substantially all of the assets of the Corporation or of any compulsory share exchange whereby the Common
Stock is converted into other securities, cash or other property; or
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(v) of any Liquidation Event;

then the Corporation shall cause to be filed with the transfer agent for the Series A Preferred Stock, and shall cause to be mailed to the Registered Holders, at
their last addresses as they shall appear upon the stock transfer books of the Corporation, at least 20 days prior to the applicable record date hereinafter
specified, a notice stating (x) the date on which a record (if any) is to be taken for the purpose of such dividend. distribution or granting of rights or warrants
or, if a record is not to be taken, the date as of which the holders of Common Stock ofrecord to be entitled to such dividend, distribution, rights or warrants
are to be determined and a description of the cash, securities or other property to be received by such holders upon such dividend, distribution or granting of
rights or warrants or (y) the date on which such reclassification, consolidation, merger, sale, transfer, share exchange or Liquidation Event is expected to
become effective, the date as of which it is expected that holders of Common Stock of record shall be entitled to exchange their shares of Common Stock for
securities or other property deliverable upon such exchange or Liquidation Event and the consideration, including securities or other property, to be received
by such holders upon such exchange; provided, however, that no failure to mail such notice or any defect therein or in the mailing thereof shall affect the
validity ofthe corporate action required to be specified in such notice.

(h) Other Changes in Conversion Rate. The Corporation from time to time may increase the Conversion Rate by any amount for any period of time if
the period is at least 20 days and if the increase is irrevocable during the period. Whenever the Conversion Rate is so increased, the Corporation shall mail to
the Registered Holders a notice of the increase at least 15 days before the date the increased Conversion Rate takes effect, and such notice shall state the
increased Conversion Rate and the period it will be in effect.

The Corporation may make such increases in the Conversion Rate, in addition to those required or allowed by this Section 4, as shall be determined by
it, as evidenced by a resolution of the Board of Directors, to be advisable in order to avoid or diminish any income tax to holders of Common Stock resulting
from any dividend or distribution of stock or issuance of rights or warrants to purchase or subscribe for stock or from any event treated as such for income tax
purposes.

Notwithstanding anything to the contrary herein, in no case shall the Conversion Price be adjusted to an amount less than $.001 per share, the current
par value of the Common Stock into which the Series A Preferred Stock is convertible.
(1) Ambiguities/Errors. The Board of Directors of the Corporation shall have the power to resolve any ambiguity or correct any error in the provisions

relating to the convertibility of the Series A Preferred Stock, and its actions in so doing shall be final and conclusive.

5. Mandatory Conversion and Redemption. (a) At any time after the expiration of 12 months after the Alternative Equity Closing Date, the Corporation
at its option, may cause the Series A Preferred Stock to be converted in whole or in part, on a pro rata basis, into fully paid and nonassessable shares of
Common Stock using a conversion price equal to 200% of the Stated Common Price if the Closing Bid Price (or, if the price referenced in the
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definition of Closing Bid Price cannot be determined, the Fair Market Value) of the Common Stock shall have equalled or exceeded 250% of the Conversion
Price for at least 20 trading days in any 30 consecutive trading day period ending three days prior to the date of notice of conversion (such event, the “Market
Trigger”). Any shares of Series A Preferred Stock so converted shall be treated as having been surrendered by the holder thereof for conversion pursuant to
Section 4 on the date of such mandatory conversion (unless previously converted at the option of the holder).

(b) At any time after April 1,2000, the Corporation, at its option, may redeem the Series A Preferred Stock for cash equal to the Dividend Base Amount
at such time, if the Market Trigger has occurred in the period ending three days prior to the date of notice of redemption (unless previously converted at the
option of the holder).

(c) No greater than 60 nor fewer than 20 days prior to the date of any such mandatory conversion or redemption, notice by first class mail, postage
prepaid, shall be given to the holders of record of the Series A Preferred Stock to be converted or redeemed, addressed to such holders at their last addresses as
shown on the stock transfer books of the Corporation. Each such notice shall specify the date fixed for conversion or redemption, the place or places for
surrender of shares of Series A Preferred Stock and the then effective Conversion Rate pursuant to Section 4.

Any notice which is mailed as herein provided shall be conclusively presumed to have been duly given by the Corporation on the date deposited in
the mail, whether or not the holder of the Series A Preferred Stock receives such notice; and failure properly to give such notice by mail, or any defect in such
notice, to the holders of the shares to be converted or redeemed shall not affect the validity of the proceedings for the conversion or redemption of any other
shares of Series A Preferred Stock. On or after the date fixed for conversion or redemption (the “Take-Out Date”) as stated in such notice, each holder of shares
called to be converted or redeemed shall surrender the certificate evidencing such shares to the Corporation at the place designated in such notice for
conversion or redemption. After the mailing of such notice, but before the Take-Out Date as stated therein, all rights whatsoever with respect to the shares so
called for conversion or redemption (except the right of the holders to convert such shares pursuant to Section 4 and to have such shares converted or
redeemed, as the case may be, upon surrender of their certificates therefor, pursuant to this Section 5) shall terminate. On or after the Take-Out Date,
notwithstanding that the certificates evidencing any shares properly called for conversion or redemption shall not have been surrendered, such shares shall no
longer be deemed outstanding and all rights whatsoever with respect to the shares so called for conversion or redemption (except the right of the holders to
have such shares converted or redeemed, as the case may be, upon surrender of their certificates therefor, pursuant to this Section 5) shall terminate.

6. Outstanding Shares. For purposes of this Certificate of Designation, a share of Series A Preferred Stock, when issued, shall be deemed outstanding
except (i) from the date, or the deemed date, of surrender of certificates evidencing shares of Series A Preferred Stock, all shares of Series A Preferred Stock
converted into Common Stock or redeemed pursuant to Section 5 and (ii) from the date of registration of transfer, all shares of Series A Preferred Stock held of
record by the Corporation or any subsidiary of the Corporation.

-17 -



7. Class Voting Rights. The Corporation shall not, without the affirmative vote or consent of the holders of at least 50% of all outstanding Series A
Preferred Stock, voting separately as a class, (i) amend, alter or repeal any provision of the Certificate of Incorporation or the Bylaws of the Corporation so as
adversely to affect the relative rights, preferences, qualifications, limitations or restrictions of the Series A Preferred Stock (it being understood that the
issuance of securities ranking prior to, or pari passu with, the Series A Preferred Stock (A) upon a Liquidation Event or (B) with respect to the payment of
dividends or distributions shall not be considered adversely to affect such relative rights, preferences, qualifications, limitations or restrictions); or
(ii) authorize or issue, or increase the authorized amount of, Series A Preferred Stock, other than Series A Preferred Stock issuable in connection with the
Offering, issuable in exchange for 9% Notes or accrued interest thereon or issuable as dividends on Series A Preferred Stock.

8. Status of Acquired Shares. Shares of Series A Preferred Stock received upon conversion or redemption pursuant to Section 4 or Section 5 or otherwise
acquired by the Corporation will be restored to the status of authorized but unissued shares of Preferred Stock, without designation as to class, and may
thereafter be issued, but not as shares of Series A Preferred Stock.

9. Preemptive Rights. The Series A Preferred Stock is not entitled to any preemptive or subscription rights in respect of any securities of the
Corporation.

10. Severability of Provisions. Whenever possible, each provision hereof shall be interpreted in a manner as to be effective and valid under applicable
law, but if any provision hereof'is held to be prohibited by or invalid under applicable law, such provision shall be ineffective only to the extent of such
prohibition or invalidity, without invalidating or otherwise adversely affecting the remaining provisions hereof. If a court of competent jurisdiction should
determine that a provision hereof would be valid or enforceable if a period of time were extended or shortened or a particular percentage were increased or
decreased, then such court may make such changes as shall be necessary to render the provision in question effective and valid under applicable law.

11. Restrictions on Change of Control. Notwithstanding anything to the contrary contained in this Certificate of Designation, without the prior written
consent of the Corporation, so long as any 9% Notes remain outstanding under that certain Indenture dated as of March 26, 1997 (as amended, the
“Indenture”) in respect of the 9% Notes, no holder of Series A Preferred Stock shall have voting rights granted hereunder, be entitled to receive any voting
securities of the Corporation pursuant hereto or be entitled to exercise any of the conversion rights set forth herein (each, a “Restricted Event”), to the extent
that any such Restricted Event could, in the Corporation’s reasonable judgment, either alone or in conjunction with other issuances or holdings of capital
stock, warrants or convertible securities of the Corporation, result in a Change of Control (as defined in the Indenture).

[Signature page follows]
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IN WITNESS WHEREOF, E. Andrews Grinstead, III, President and Chief Executive Officer of the Corporation, acting for and on behalf of the
Corporation, has hereunto subscribed his name this Sth day of May, 1998.

HYBRIDON, INC.

By: /s/ E. Andrews Grinstead, III

Name: E. Andrews Grinstead, 11T
Title: President and Chief Executive Officer
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CERTIFICATE OF AMENDMENT OF RESTATED CERTIFICATE OF
INCORPORATION

OF
HYBRIDON, INC.

It is hereby certified that:
1. The name of the corporation (hereinafter called the “Corporation”) is Hybridon, Inc.
2. The Certificate of Incorporation of the Corporation is hereby amended by inserting a new sentence at the end of paragraph 4 of Subsection A of
Articles FOURTH thereof so that said paragraph as so amended shall read as follows:
“4. LIQUIDATION. Upon the dissolution or liquidation of the Corporation, whether voluntary or involuntary, holders of Common Stock will be
entitled to receive all assets of the Corporation available for distribution to its stockholders, subject to any preferential rights of any then outstanding
Preferred Stock. Notwithstanding the foregoing, and notwithstanding any amendments to, or resolutions of the Board of Directors in connection with,

this Certificate of Incorporation, the transaction between the Corporation and Boston Biosystems, Inc. pursuant to that certain Asset Purchase
Agreement of June 29,2000, shall not constitute a dissolution or liquidation of the Corporation such as would entitle any holder of the Series A

Preferred Stock to a preferred distribution.”
3. Paragraph 3 of the Certificate of Designation of the Corporation shall be amended by inserting a new sentence at the end of the paragraph such that
said paragraph shall read as follows:
“3(c) Notwithstanding the foregoing, and notwithstanding any amendments to, or resolutions of the Board of Directors in connection with, this
Certificate of Incorporation or Certificate of Designation, the transaction between the Corporation and Boston Biosystems, Inc. pursuant to that certain
Asset Purchase Agreement dated as of June 29, 2000, shall not constitute a Liquidation Event of the Corporation such as would entitle any holder of
any series of Series A Preferred Stock to any preferred distribution.”

4. Every other Article and provision in the Certificate of Incorporation of the Corporation remains in full force and effect.

5. The amendment of the Certificate of Incorporation herein certified has been duly adopted in accordance with the provisions of Section 242 of'the
General Corporation Law of the State of Delaware.



IN WITNESS WHEREOF, the Corporation has caused this Certificate of Amendment to be duly signed by its President this 19 day of September, 2000.

HYBRIDON, INC.

By: /s/ Robert G. Andersen

Robert G. Andersen, Vice President
and CFO



CERTIFICATE OF DESIGNATION
for
SERIES B CONVERTIBLE PREFERRED STOCK
of
HYBRIDON, INC.

Pursuant to Section 151 of the
General Corporation Law of the State of Delaware

HYBRIDON, INC., a corporation organized and existing under the laws of the State of Delaware (the “Corporation”), does hereby certify that pursuant
to the authority conferred on the board of directors of the Corporation (the “Board of Directors”) by the Restated Certificate of Incorporation, as amended (the
“Certificate of Incorporation”) of the Corporation and in accordance with Section 151 ofthe General Corporation Law of the State of Delaware, the Board of
Directors adopted the following resolution establishing a series of 85,000 shares of preferred stock of the Corporation designated as “Series B Convertible
Preferred Stock™:

RESOLVED, that pursuant to the authority conferred on the Board of Directors by the Certificate of Incorporation, a series of preferred stock, par
value $.01 per share, of the Corporation is hereby established and created, and that the designation and number of shares thereof and the voting and
other powers, preferences and relative participating, optional or other special rights of, the shares of such series and the qualifications, limitations and
restrictions thereof are as follows:

Series B Convertible Preferred Stock

1. Designation and Amount and Definitions. (a) There shall be a series of Preferred Stock designated as “Series B Convertible Preferred Stock™ and the
number of shares constituting such series shall be 85,000. Such series is referred to herein as the “Series B Preferred Stock”. Notwithstanding any other
provision in this Certificate of Designation of the Series B Preferred Stock (the “Certificate of Designation”) to the contrary, such series shall be senior to the
common stock, par value $.001 per share of the Corporation (the “Common Stock™), and the Series A Convertible Preferred Stock, $.01 par value per share, of
the Corporation (the “Series A Preferred Stock”), with respect to dividends and the distribution of assets upon liquidation, dissolution or winding up. Such
number of shares may be increased or decreased by resolution of the Board of Directors, subject to the provisions of Section 7 hereof; provided, however, that
no decrease shall reduce the number of shares of Series B Preferred Stock to fewer than the number of shares then issued and outstanding.

(b) As used in this Certificate of Designation, except as otherwise provided in Subsection 4(c), the following terms shall have the following meanings:

(i) “Closing Bid Price” for any security for each trading day shall be the reported per share closing bid price of such security regular way on the
Stock Market on such trading day, or, if there were no transactions on such trading day, the average of the reported closing bid and asked prices,
regular way, of such security on the relevant Stock Market on such trading day.



(i) “Fair Market Value” of any asset (including any security) means the fair market value thereof as mutually determined by the Corporation and
the holders of a majority of the Series B Preferred Stock then outstanding. If the Corporation and the holders of a majority of the Series B Preferred
Stock then outstanding are unable to reach agreement on any valuation matter, such valuation shall be submitted to and determined by a nationally
recognized independent investment bank selected by the Board of Directors and the holders of a majority of the Series B Preferred Stock then
outstanding (or, if such selection cannot be agreed upon promptly, or in any event within ten (10) days, then such valuation shall be made by a
nationally recognized independent investment banking firm selected by the American Arbitration Association in New York City in accordance with its
rules), the costs of which valuation shall be paid for by the Corporation.

(iii) “Market Price” shall mean the average Closing Bid Price for twenty (20) consecutive trading days, ending with the trading day prior to the
date as of which the Market Price is being determined (with appropriate adjustments for subdivisions or combinations of shares effected during such
period), provided that if the prices referred to in the definition of Closing Bid Price cannot be determined on any trading day, the Closing Bid Price for
such trading day will be deemed to equal Fair Market Value of such security on such trading day.

(iv) “Registered Holders” shall mean, at any time, the holders of record of the Series B Preferred Stock.

(v) “Stock Market” shall mean, with respect to any security, the principal national securities exchange on which such security is listed or
admitted to trading or, if such security is not listed or admitted to trading on any national securities exchange, shall mean The Nasdaq National Market
System (“NNM”) or The Nasdaq SmallCap Market (“SCM” and, together with NNM, “Nasdaq”) or, if such security is not quoted on Nasdaq, shall mean
the OTC Bulletin Board or, if such security is not quoted on the OTC Bulletin Board, shall mean the over-the-counter market as furnished by any
NASD member firm selected from time to time by the Corporation for that purpose.

(vi) “Trading Day” shall mean a day on which the relevant Stock Market is open for the transaction of business.

2. Dividends and Distributions. (a) The holders, as of the Dividend Record Date (as defined below), of the Series B Preferred Stock shall be entitled to

receive semi-annual dividends on their respective shares of Series B Preferred Stock (aggregating, for this purpose, all shares of Series B Preferred Stock held
ofrecord or, to the Corporation’s knowledge, beneficially by such holder), payable, at the option of the Corporation, in cash or additional shares of Series B
Preferred Stock, at the rate of 8% per annum (computed on the basis of a 360-day year of twelve 30 day months) of the Dividend Base Amount (as defined
below), payable semi-annually in arrears; provided that, to the extent the declaration or payment of such dividend is prohibited by applicable law, such
dividend need not be paid but shall nevertheless accrue and
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shall be paid promptly when applicable law permits. Such dividends shall accrue (i) from March 6,2001 for shares of Series B Preferred Stock issued within
thirty days of the date of the filing of this Certificate of Designation, or (ii) from the date of issuance for shares of Series B Preferred Stock issued after thirty
days from the date of filing of this Certificate of Designation, and shall be paid semi-annually on April 1 and October 1 of each year or, if any such day is not
a business day, on the next succeeding business day. Such dividends shall be paid, at the election of the Corporation, either in cash or additional duly
authorized, fully paid and non assessable shares of Series B Preferred Stock. In calculating the number of shares of Series B Preferred Stock to be paid with
respect to each dividend, the Series B Preferred Stock shall be valued at $100.00 per share (subject to appropriate adjustment to reflect any stock split,
combination, reclassification or reorganization of the Series B Preferred Stock). Notwithstanding the foregoing, the Corporation shall not be required to issue
fractional shares of Series B Preferred Stock; the Corporation may elect, in its sole discretion, independently for each holder, whether such number of shares
(on an aggregated basis) will be rounded to the nearest whole share (with .5 of a share rounded upward) or whether such holder will be given cash in lieu of
any fractional shares. The “Dividend Base Amount” of a share of Series B Preferred Stock shall be $100.00 plus all accrued but unpaid dividends (subject to
appropriate adjustment to reflect any stock split, combination, reclassification or reorganization of the Series B Preferred Stock). The “Dividend Record Date”
shall mean, for each semi-annual dividend, the March 15 or September 15, as the case may be, immediately preceding the dividend payment date.

(b) In addition to the foregoing, subject to the rights of the holders of any shares of any series or class of capital stock ranking prior, and superior to, or
pari passu with, the shares of Series B Preferred Stock with respect to dividends, and prior to the rights of the holders of Common Stock, Series A Preferred
Stock and any other series or class of capital stock, the holders of shares of Series B Preferred Stock shall be entitled to receive, as, when and if declared by the
Board of Directors, out of assets legally available for that purpose, dividends or distributions in cash, stock or otherwise.

(c) The Corporation shall not declare or pay any dividend or distribution on any Junior Stock (as defined below) of the Corporation unless all
dividends required by Section 2(a) have been or contemporaneously are declared and paid, or declared and a sum sufficient for the payment thereof set apart
for such payment, on the Series B Preferred Stock

(d) [Reserved]

(e) All dividends or distributions declared upon the Series B Preferred Stock shall be declared pro rata per share.

(f) Any reference to “distribution” contained in this Section 2 shall not be deemed to include any distribution made in connection with or in lieu of any
Liquidation Event (as defined below).

(g) No interest, or sum of money in lieu of interest, shall be payable in respect of any dividend payment or payments on the Series B Preferred Stock
which may be in arrears (it being understood that this provision does not alter the Corporation’s obligations under Section 2(a)).

_3-



(h) So long as any shares of the Series B Preferred Stock are outstanding, no dividends, except as described in the next succeeding sentence, shall be
declared or paid or set apart for payment on any class or series of stock of the Corporation ranking, as to dividends, on a parity with the Series B Preferred
Stock, for any period unless all dividends have been or contemporaneously are declared and paid, or declared and a sum sufficient for the payment thereof set
apart for such payment, on the Series B Preferred Stock. When dividends are not paid in full or a sum sufficient for such payment is not set apart, as aforesaid,
upon the shares of the Series B Preferred Stock and any other class or series of stock ranking on a parity as to dividends with the Series B Preferred Stock, all
dividends declared upon such other stock shall be declared pro rata so that the amounts of dividends per share declared on the Series B Preferred Stock and
such other stock shall in all cases bear to each other the same ratio that accrued dividends per share on the shares of the Series B Preferred Stock and on such
other stock bear to each other.

(i) So long as any shares of the Series B Preferred Stock are outstanding, no other stock of the Corporation ranking on a parity with the Series B
Preferred Stock as to dividends or upon liquidation, dissolution or winding up shall be redeemed, purchased or otherwise acquired for any consideration (or
any moneys be paid to or made available for a sinking fund or otherwise for the purchase or redemption of any shares of any such stock) by the Corporation
unless the dividends, if any, accrued on all outstanding shares of the Series B Preferred Stock shall have been paid or set apart for payment.

(j) “Junior Stock” shall mean the Common Stock, Series A Preferred Stock, and any shares of preferred stock of any series or class of the Corporation,
whether presently outstanding or hereafter issued, which are junior to the shares of Series B Preferred Stock with respect to (i) the distribution of assets on any
voluntary or involuntary liquidation, dissolution or winding up of the Corporation, (ii) dividends or (iii) voting.

3. Liquidation Preference. (a) In the event of a (i) liquidation, dissolution or winding up of the Corporation, whether voluntary or involuntary, (ii) a sale
or other disposition of all or substantially all of the assets of the Corporation or (iii) any consolidation, merger, combination, reorganization or other
transaction in which the Corporation is not the surviving entity or shares of Common Stock constituting in excess of 50% of the voting power of the
Corporation are exchanged for or changed into stock or securities of another entity, cash and/or any other property (a “Merger Transaction”) (items (i),

(i1) and (iii) of this sentence being collectively referred to as a “Liquidation Event”), after payment or provision for payment of debts and other liabilities of
the Corporation, the holders of the Series B Preferred Stock then outstanding shall be entitled to be paid out of the assets of the Corporation available for
distribution to its stockholders, whether such assets are capital, surplus, or earnings, before any payment or declaration and setting apart for payment of any
amount shall be made in respect of any Junior Stock of'the Corporation, an amount equal to the Dividend Base Amount at such time; provided, however, in
the case of a Merger Transaction, such payment may be made in cash, property (valued as provided in Subsection 3(b)) and/or securities (valued as provided
in Subsection 3(b)) of the entity surviving such Merger Transaction. In the case of property or in the event that any such securities are subject to an
investment letter or other similar restriction on transferability, the value of such property or securities shall be determined by agreement between the
Corporation and the holders of a majority of the Series B Preferred Stock then outstanding. If upon any Liquidation Event, whether voluntary or involuntary,
the assets to be distributed to
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the holders of the Series B Preferred Stock shall be insufficient to permit the payment to such shareholders of the full preferential amounts aforesaid, then all
of'the assets of the Corporation to be distributed shall be so distributed ratably to the holders of the Series B Preferred Stock on the basis of the number of
shares of Series B Preferred Stock held. Notwithstanding item (iii) of the first sentence of this Subsection 3(a), any consolidation, merger, combination,
reorganization or other transaction in which the Corporation is not the surviving entity but the stockholders of the Corporation immediately prior to such
transaction own in excess of 50% of the voting power of the corporation surviving such transaction and own amongst themselves such interest in
substantially the same proportions as prior to such transaction, shall not be considered a Liquidation Event provided that the surviving corporation shall
make appropriate provisions to ensure that the terms of this Certificate of Designation survive any such transaction. All shares of Series B Preferred Stock
shall rank as to payment upon the occurrence of any Liquidation Event senior to the Common Stock, the Series A Preferred Stock, and, unless the terms of
such series shall provide otherwise, senior to all other series of the Corporation’s preferred stock.

(b) Any securities or other property to be delivered to the holders of the Series B Preferred Stock pursuant to Subsection 3(a) hereof shall be valued as
follows:

(i) Securities not subject to an investment letter or other similar restriction on free marketability:

(A) If actively traded on a Stock Market, the per share value shall be deemed to be the Market Price of such securities as of the third day
prior to the date of valuation.

(B) If not actively traded on a Stock Market, the value shall be the Fair Market Value of such securities.

(i1) For securities for which there is an active public market but which are subject to an investment letter or other restrictions on free
marketability, the value shall be the Fair Market Value thereof, determined by discounting appropriately the per share Market Price thereof.

(iii) For all other securities, the value shall be the Fair Market Value thereof.
4. Conversion.

(a) Right of Conversion. The shares of Series B Preferred Stock are convertible, in whole or in part, at the option of the holder thereof and upon notice
to the Corporation as set forth in Subsection 4(b), into fully paid and nonassessable shares of Common Stock and such other securities and property as
hereinafter provided. The initial conversion price per share of Common Stock (the “Conversion Price”), shall be $.50, subject to adjustment as provided
herein. The rate at which each share of Series B Preferred Stock is convertible at any time into Common Stock (the “Conversion Rate”) shall be determined by
dividing the then existing Conversion Price (determined in accordance with this Section 4, including the last paragraph hereof) into the Dividend Base
Amount.
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(b) Conversion Procedures. Any holder of shares of Series B Preferred Stock desiring to convert such shares into Common Stock shall surrender the
certificate or certificates evidencing such shares of Series B Preferred Stock at the office of the transfer agent for the Series B Preferred Stock, which certificate
or certificates, if the Corporation shall so require, shall be duly endorsed to the Corporation or in blank, or accompanied by proper instruments of transfer to
the Corporation or in blank, accompanied by irrevocable written notice to the Corporation that the holder elects so to convert such shares of Series B
Preferred Stock and specifying the name or names (with address) in which a certificate or certificates evidencing shares of Common Stock are to be issued.
The Corporation need not deem a notice of conversion to be received unless the holder complies with all the provisions hereof. The Corporation will instruct
the transfer agent (which may be the Corporation) to make a notation of the date that a notice of conversion is received, which date of receipt shall be deemed
to be the date of receipt for purposes hereof.

The Corporation shall, as soon as practicable after such deposit of certificates evidencing shares of Series B Preferred Stock accompanied by the written
notice and compliance with any other conditions herein contained, deliver at such office of such transfer agent to the person for whose account such shares of
Series B Preferred Stock were so surrendered, or to the nominee or nominees of such person, certificates evidencing the number of full shares of Common
Stock to which such person shall be entitled as aforesaid, subject to Section 4(d). Subject to the following provisions of this paragraph, such conversion shall
be deemed to have been made as of the date of such surrender of the shares of Series B Preferred Stock to be converted, and the person or persons entitled to
receive the Common Stock deliverable upon conversion of such Series B Preferred Stock shall be treated for all purposes as the record holder or holders of
such Common Stock on such date; provided, however, that the Corporation shall not be required to convert any shares of Series B Preferred Stock while the
stock transfer books of the Corporation are closed for any purpose, but the surrender of Series B Preferred Stock for conversion during any period while such
books are so closed shall become effective for conversion immediately upon the reopening of such books as if the surrender had been made on the date of
such reopening, and the conversion shall be at the conversion rate in effect on such date. No adjustments in respect of any dividends on shares surrendered for
conversion or any dividend on the Common Stock issued upon conversion shall be made upon the conversion of any shares of Series B Preferred Stock.

The Corporation shall at all times, reserve and keep available out of its authorized but unissued shares of Common Stock, solely for the purpose of
effecting the conversion of the shares of Series B Preferred Stock, such number of shares of Common Stock as shall from time to time be sufficient to effect the
conversion of all outstanding shares of the Series B Preferred Stock.

All notices of conversion shall be irrevocable; provided, however, that if the Corporation has sent notice of an event pursuant to Subsection 4(g)
hereof, a holder of Series B Preferred Stock may, at its election, provide in its notice of conversion that the conversion of'its shares of Series B Preferred Stock
shall be contingent upon the occurrence of the record date or effectiveness of such event (as specified by such holder), provided that such notice of
conversion is received by the Corporation prior to such record date or effective date, as the case may be.
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(c) Adjustment of Conversion Rate and Conversion Price.
(1) As used in this Subsection 4(c), the following terms shall have the following meanings:

“Capital Stock” of any Person means the Common Stock or Preferred Stock of such Person. Unless otherwise stated herein or the context
otherwise requires, “Capital Stock” means Capital Stock of the Corporation; “Common Stock” of any Person other than the Corporation means the
common equity (however designated), including, without limitation, common stock or partnership or membership interests of, or participation or
interests in such Person (or equivalents thereof).

“Common Stock” of the Corporation means the Common Stock, par value $.001 per share, of the Corporation, any successor class or classes of
common equity (however designated) of the Corporation into or for which such Common Stock may hereafter be converted, exchanged or reclassified
and any class or classes of common equity (however designated) of the Corporation which may be distributed or issued with respect to such Common
Stock or successor class of classes to holders thereof generally. Unless otherwise stated herein or the context requires otherwise, “Common Stock”
means Common Stock of'the Corporation;

“Current Market Price” means, when used with respect to any security as of any date, the last sale price, regular way, or, in case no such sale takes
place on such date, the average of the closing bid and asked prices, regular way, of such security in either case as reported for consolidated transactions
on the New York Stock Exchange or, if such security is not listed or admitted to trading on the New York Stock Exchange, as reported for consolidated
transactions with respect to securities listed on the principal national securities exchange on which such security is listed or admitted to trading or, if
such security is not listed or admitted to trading on any national securities exchange, as reported on the Nasdaq National Market, or, if such security is
not listed or admitted to trading on the Nasdaq National Market, as reported on the Nasdaq SmallCap Market, or if such security is not listed or
admitted to trading on any national securities exchange or the Nasdaq National Market or the Nasdaq SmallCap Market, the average of the high bid
and low asked prices of such security in the over-the-counter market, as reported by the National Association of Securities Dealers, Inc. Automated
Quotations System or such other system then in use or, if such security is not quoted by any such organization, the average of the closing bid and asked
prices of such security furnished by an NASD member firm selected by the Corporation. If such security is not quoted by any such organization and no
such NASD member firm is able to provide such prices, the Current Market Price of such security shall be the Fair Market Value thereof;

“Fair Market Value” means, at any date as to any asset, Property or right (including without limitation, Capital Stock of any Person, evidence of
indebtedness or other securities, but excluding cash), the fair market value of such
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item as determined in good faith by the Board of Directors, whose determination shall be conclusive; provided, however, that such determination is
described in an Officers’ Certificate filed with the transfer agent and that, if there is a Current Market Price for such item on such date, “Fair Market
Value” means such Current Market Price (without giving effect to the last sentence of the definition thereof);

“GAAP” means, as of any date, generally accepted accounting principles in the United States and does not include any interpretations or
regulations that have been proposed but that have not become effective;

“Officer” means, with respect to any Person, the Chairman of the Board, the Chief Executive Officer, the President, the Chief Operating Officer,
the Chief Financial Officer, the Treasurer, any Assistant Treasurer, the Controller, the Secretary, any Assistant Secretary or any Vice President of such
Person;

“Officers’ Certificate” means a certificate signed on behalf of the Corporation by two Officers, one of whom must be the Chairman of the Board,
the President, the Treasurer or a Vice-President of the Corporation;

“Person” means any individual, corporation, partnership, association, trust or any other entity or organization, including a government or
political subdivision or any agency or instrumentality thereof;

“Preferred Stock” of any Person means the class or classes of equity, ownership or participation interests (however designated) in such Person,
including, without limitation, stock, share, partnership and membership interests, which are preferred as to the payment of dividends or distributions
by, or as to the distribution of assets upon any voluntary or involuntary liquidation or dissolution of, such Person (or equivalent thereof) over interests
of any other class of interests of such Person. Unless otherwise stated herein or the context otherwise requires, “Preferred Stock™ means Preferred Stock
of'the Corporation;

“Property” of any Person means any and all types ofreal, personal, tangible, intangible or mixed property owned by such Person whether or not
included on the most recent consolidated balance sheet of such Person in accordance with GAAP;

“Subsidiary” of a Person on any date means any other Person of whom such Person owns, directly or indirectly through a Subsidiary or
Subsidiaries of such Person, Capital Stock with voting power, acting independently and under ordinary circumstances, entitling such person to elect a
majority of the board of directors or other governing body of such other Person. Unless otherwise stated herein or the context otherwise requires,
“Subsidiary” means a Subsidiary of the Corporation.

(ii) If the Corporation shall (i) pay a dividend or other distribution, in Common Stock, on any class of Capital Stock of the Corporation,
subdivide the outstanding Common Stock into a greater number of shares by any means or (iii)
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combine the outstanding Common Stock into a smaller number of shares by any means including, without limitation, a reverse stock split), then in
each such case the Conversion Price in effect immediately prior thereto shall be adjusted so that the Registered Holder of any shares of Series B
Preferred Stock thereafter surrendered for conversion shall be entitled to receive the number of shares of Common Stock that such Registered Holder
would have owned or have been entitled to receive upon the happening of such event had such Series B Preferred Stock been converted immediately
prior to the relevant record date or, if there is no such record date, the effective date of such event. An adjustment made pursuant to this Paragraph 4(c)
(ii) shall become effective immediately after the record date for the determination of stockholders entitled to receive such dividend or distribution and
shall become effective immediately after the effective date of such subdivision or combination, as the case may be.

(iii) If the Corporation shall (i) issue or distribute (at a price per share less than the Current Market Price per share of such Capital Stock on the
date of such issuance or distribution) Capital Stock generally to holders of Common Stock or to holders of any class or series of Capital Stock which is
convertible into or exchangeable or exercisable for Common Stock (excluding an issuance or distribution of Common Stock described in Paragraph
4(c)(i1)) or (ii) issue or distribute generally to such holders rights, warrants, options or convertible or exchangeable securities entitling the holder
thereofto subscribe for, purchase, convert into or exchange for Capital Stock at a price per share less than the Current Market Price per share of such
Capital Stock on the date of issuance or distribution, then, in each such case, at the earliest of (A) the date the Corporation enters into a firm contract for
such issuance or distribution, (B) the record date for the determination of stockholders entitled to receive any such Capital Stock or any such rights,
warrants, options or convertible or exchangeable securities or (C) the date of actual issuance or distribution of any such Capital Stock or any such
rights, warrants, options or convertible or exchangeable securities, the Conversion Price shall be reduced by multiplying the Conversion Price in effect
immediately prior to such earliest date by:

(A) if such Capital Stock is Common Stock, a fraction the numerator of which is the number of shares of Common Stock outstanding, on
such earliest date plus the number of shares of Common Stock which could be purchased at the Current Market Price per share of Common Stock
on the date of such issuance or distribution with the aggregate consideration (based on the Fair Market Value thereof) received or receivable by
the Corporation either (A) in connection with such issuance or distribution or (B) upon the conversion, exchange, purchase or subscription of all
such rights, warrants, options or convertible or exchangeable securities (the “Aggregate Consideration”), and the denominator of which is the
number of shares of Common Stock outstanding on such earliest date plus the number of shares of Common Stock to be so issued or distributed
or to be issued upon the conversion, exchange, purchase or subscription of all such rights, warrants, options or convertible or exchangeable
securities; or
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(B) if such Capital Stock is other than Common Stock, a fraction the numerator of which is the Current Market Price per share of Common
Stock on such earliest date minus an amount equal to (A) the difference between (1) the Current Market Price per share of such Capital Stock
multiplied by the number of shares of such Capital Stock to be so issued and (2) the Aggregate Consideration, divided by (B) the number of
shares of Common Stock outstanding on such date, and the denominator of which is the Current Market Price per share of Common Stock on
such earliest date.

Such adjustment shall be made successively whenever any such Capital Stock, rights, warrants, options or convertible or exchangeable securities are so
issued or distributed. In determining whether any rights, warrants, options or convertible or exchangeable securities entitle the holders thereof to
subscribe for, purchase, convert into or exchange for shares of such Capital Stock at less than such Current Market Price, there shall be taken into
account the Fair Market Value of any consideration received or receivable by the Corporation for such rights, warrants, options or convertible or
exchangeable securities. If any right, warrant, option or convertible or exchangeable security, the issuance of which resulted in an adjustment in the
Conversion Price pursuant to this Paragraph 4(c)(iii), shall expire and shall not have been exercised, the Conversion Price shall immediately upon such
expiration be recomputed to the Conversion Price which would have been in effect if such right, warrant, option or convertible or exchangeable
securities had never been distributed or issued. Notwithstanding anything contained in this paragraph to the contrary, (i) the issuance of Capital Stock
upon the exercise of such rights, warrants or options or the conversion or exchange of such convertible or exchangeable securities will not cause an
adjustment in the Conversion Price if no such adjustment would have been required at the time such right, warrant, option or convertible or
exchangeable security was issued or distributed; provided, however, that, if the consideration payable upon such exercise, conversion or exchange
and/or the Capital Stock receivable thereupon are changed after the time of the issuance or distribution of such right, warrant, option or convertible or
exchangeable security then such change shall be deemed to be the expiration thereof without having been exercised and the issuance or distribution of
new options, rights, warrants or convertible or exchangeable securities and (ii) the issuance of convertible preferred stock of the Corporation as a
dividend on convertible preferred stock of the Corporation will not cause an adjustment in the Conversion Price if no such adjustment would have
been required at the time such underlying convertible preferred stock was issued (or as a result of any subsequent modification to the terms thereof) and
the conversion provisions of such convertible stock so issued as a dividend are the same as in such underlying convertible preferred stock.

Notwithstanding any contained in this Certificate of Designation to the contrary, options, rights or warrants issued or distributed by the
Corporation, including options, rights or warrants distributed prior to the date of filing of this Certificate of Designation, to holders of Common Stock
generally which, until the
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occurrence of a specified event or events (a “Trigger Event”), (i) are deemed to be transferred with Common Stock, (ii) are not exercisable and (iii) are
also issued on a pro rata basis with respect to future issuances of Common Stock, shall be deemed not to have been issued or distributed for purposes of
this Subsection 4(c) (and no adjustment to the Conversion Price under this Subsection 4(c) will be required) until the occurrence of the earliest Trigger
Event. Upon the occurrence of a Trigger Event, such options, rights or warrants shall continue to be deemed not to have been issued or distributed for
purposes of this Subsection 4(c) (and no adjustment to the Conversion Price under this Subsection 4(c) will be required) if and for so long as each
Registered Holder who thereafter converts such Registered Holder’s Series B Preferred Stock shall be entitled to receive upon such conversion, in
addition to the shares of Common Stock issuable upon such conversion, a number of such options, rights or warrants, as the case may be, equal to the
number of options, rights or warrants to which a holder of the number of shares of Common Stock equal to the number of shares of Common Stock
issuable upon conversion of such Registered Holder’s Series B Preferred Stock is entitled to receive at the time of such conversion in accordance with
the terms and provisions of, and applicable to, such options, rights or warrants. Upon the expiration of any such options, rights or warrants or at such
time, ifany, as a Registered Holder is not entitled to receive such options, rights or warrants upon conversion of such Registered Holder’s Series B
Preferred Stock, an adjustment (if any is required) to the Conversion Price shall be made in accordance with this Paragraph 4(c)(iii) with respect to the
issuance of all such options, rights and warrants as of the date of issuance thereof, but subject to the provisions of the preceding paragraph, if any such
option, right or warrant, including any such options right or warrants distributed prior to the date of filing of this Certificate of Designation, are subject
to events, upon the occurrence of which such options, rights or warrants become exercisable to purchase different securities, evidence of indebtedness,
cash, Properties or other assets or different amounts thereof, then, subject to the preceding provision of this paragraph, the date of the occurrence of any
and each such event shall be deemed to be the date of distribution and record date with respect to new options, right or warrants with such new
purchase rights (and a termination or expiration of the existing options, rights or warrants without exercise thereof). In addition, in the event of any
distribution (or deemed distribution) of options, rights or warrants, or any Trigger Event or other event of the type described in the preceding sentence,
that required (or would have required but for the provisions of Paragraph 4(c)(vi) or this paragraph) an adjustment to the Conversion Price under this
Subsection 4(c) and such options, rights or warrants shall thereafter have been redeemed or repurchased without having been exercised, then the
Conversion Price shall be adjusted upon such redemption or repurchase to give effect to such distribution, Trigger Event or other event, as the case
may, as though it had instead been a cash distribution, equal on a per share basis to the result of the aggregate redemption or repurchase price received
by holders of such options, rights or warrants divided by the number of shares of Common Stock outstanding as of the date of such repurchase or
redemption, made to holders of Common Stock generally as of the date of such redemption or repurchase.
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(iv) If the Corporation shall pay or distribute, as a dividend or otherwise, generally to holders of Common Stock or any class or series of Capital
Stock which is convertible into or exercisable or exchangeable for Common Stock any assets, Properties or rights (including, without limitation,
evidences of indebtedness of the Corporation, any Subsidiary or any other Person, cash or Capital Stock or other securities of the Corporation, any
Subsidiary or any other Person, but excluding payments and distributions as described in Paragraphs 4(c)(ii) or (iii), dividends and distributions in
connection with a Liquidation Event and distributions consisting solely of cash described in Paragraph 4(c)(v)), then in each such case the Conversion
Price shall be reduced by multiplying the Conversion Price in effect immediately prior to the date of such payment or distribution by a fraction, the
numerator of which is the Current Market Price per share of Common Stock on the record date for the determination of stockholders entitled to receive
such payment or distribution less the Fair Market Value per share of Common Stock on such record date of the assets, Properties or rights so paid or
distributed, and the denominator of which is the Current Market Price per share of Common Stock on such record date. Such adjustment shall become
effective immediately after such record date. For purposes of this Paragraph 4(c)(iv), such Fair Market Value per share shall equal the aggregate Fair
Market Value on such record date of the assets, Properties or rights so paid or distributed divided by the number of shares of Common Stock
outstanding on such record date. For all purposes of this Certificate of Designation, adjustments to any security’s conversion or exercise price pursuant
to such security’s original terms shall not be deemed a distribution or dividend to holders thereof.

(v) If the Corporation shall, by dividend or otherwise, make a distribution (other than in connection with the liquidation, dissolution or winding
up of the Corporation in its entirety), generally to holders of Common Stock or any class or series of Capital Stock which is convertible into or
exercisable or exchangeable for Common Stock, consisting solely of cash where (x) the sum of (i) the aggregate amount for such cash plus (ii) the
aggregate amount of all cash so distributed (by dividend or otherwise) to such holders within the 12-month period ending on the record date for
determining stockholder entitled to receive such distribution with respect to which no adjustment has been made to the Conversion Price pursuant to
this Paragraph 4(c)(v) exceeds (y) 10% of the result of the multiplication of (1) the Current Market Price per share of Common Stock on such record
date times (2) the number of shares of Common Stock outstanding on such record date, then the Conversion Price shall be reduced, effective
immediately prior to the opening of business on the day following such record date, by multiplying the Conversion Price in effect immediately prior to
the close of business on the day prior to such record date by a fraction, the numerator of which is the Current Market Price per share of Common Stock
on such record date less the aggregate amount of cash per share so distributed and the denominator of which is such Current Market Price; provided,
however, that, if
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the aggregate amount of cash per share is equal to or greater than such Current Market Price, then, in lieu of the foregoing adjustment, adequate
provisions shall be made so that each Registered Holder shall have the right to receive upon conversion (with respect to each share of Common Stock
issued upon such conversion and in addition to the Common Stock issuable upon conversion) the aggregate amount of cash per share such Registered
Holder would have received had such Registered Holder’s Series B Preferred Stock been converted immediately prior to such record date. In no event
shall the Conversion Price be increased pursuant to this Paragraph 4(c)(v); provided, however, that if such distribution is not so made, the Conversion
Price shall be adjusted to be the Conversion Price which would have been in effect if such distribution had not been declared. For purposes of this
Paragraph 4(c)(v), such aggregate amount of cash per share shall equal such sum divided by the number of shares of Common Stock outstanding on
such record date.

(vi) The provisions of this Subsection 4(c) shall similarly apply to all successive events of the type described in this Subsection 4(c).
Notwithstanding anything contained herein to the contrary, no adjustment in the Conversion Price shall be required unless such adjustment would
require an increase or decrease of at least 1% in the Conversion Price then in effect; provided, however, that any adjustments which by reason of this
Paragraph 4(c)(vi) are not required to be made shall be carried forward and taken into account in any subsequent adjustment. All calculations under this
Section 4 shall be made by the Corporation and shall be made to the nearest cent or to the nearest one hundredth of a share, as the case may be, and the
transfer agent shall be entitled to rely conclusively thereon. Except as provided in this Section 4, no adjustment in the Conversion Price will be made
for the issuance of Common Stock or any securities convertible into or exchangeable for Common Stock or carrying the right to purchase Common
Stock or any securities so convertible or exchangeable.

(vii) Whenever the Conversion Price is adjusted as provided herein, the Corporation shall promptly file with the transfer agent an Officers’
Certificate setting forth the Conversion Price in effect after such adjustment and setting forth a brief statement of the facts requiring such adjustment.
Promptly after delivery of such Officers’ Certificate, the Corporation shall give or cause to be given to each Registered Holder a notice of such
adjustment of the Conversion Price setting forth the adjusted Conversion Price and the date on which such adjustment becomes effective.

(viii) Notwithstanding anything contained herein to the contrary, in any case in which this Subsection 4(c) provides that an adjustment in the
Conversion Price shall become effective immediately after a record date for an event, the Corporation may defer until the occurrence of such event
(i) issuing to the Registered Holder of any Series B Preferred Stock converted after such record date and before the occurrence of such event the
additional shares of Common Stock issuable upon such conversion by reason of the adjustment required by such event over and above the number of
shares of Common Stock issuable upon such conversion before giving effect to such adjustment and (ii) paying to such Registered Holder any amount
in cash in lieu of any fractional share of Common Stock pursuant to Subsection 4(d).
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(ix) Notwithstanding any other provision hereof, no adjustment to the Conversion Price shall be made upon the issuance or exercise or
conversion of (1) any Capital Stock issued or cash paid as dividends on the Series B Preferred Stock, or (2) any Capital Stock issued or cash paid upon
the mandatory conversion or redemption of any Series B Preferred Stock in accordance with Section 5 of this Certificate of Designation.

(d) No Fractional Shares. No fractional shares or scrip representing fractional shares of Common Stock shall be issued upon conversion of Series B
Preferred Stock. If more than one certificate evidencing shares of Series B Preferred Stock shall be surrendered for conversion at one time by the same holder,
the number of full shares issuable upon conversion thereof shall be computed on the basis of the aggregate number of shares of Series B Preferred Stock so
surrendered. Instead of any fractional share of Common Stock which would otherwise be issuable upon conversion of such aggregate number of shares of
Series B Preferred Stock, the Corporation may elect, in its sole discretion, independently for each holder, whether such number of shares of Common Stock
will be rounded to the nearest whole share (with a .5 of a share rounded upward) or whether such holder will be given cash, in lieu of any fractional share, in
an amount equal to the same fraction of the Market Price of the Common Stock as of the close of business on the day of conversion.

(e) [Reserved]

(f) Reservation of Shares; Transfer Taxes, Etc. The Corporation shall at all times reserve and keep available, out of its authorized and unissued shares of
Common Stock, solely for the purpose of effecting the conversion of the Series B Preferred Stock, such number of shares of its Common Stock free of
preemptive rights as shall be sufficient to effect the conversion of all shares of Series B Preferred Stock from time to time outstanding. The Corporation shall
use its best efforts from time to time, in accordance with the laws of the State of Delaware to increase the authorized number of shares of Common Stock if at
any time the number of shares of authorized, unissued and unreserved Common Stock shall not be sufficient to permit the conversion of all the then-
outstanding shares of Series B Preferred Stock.

The Corporation shall pay any and all issue or other taxes (excluding any income taxes) that may be payable in respect of any issue or delivery of
shares of Common Stock on conversion of the Series B Preferred Stock. The Corporation shall not, however, be required to pay any tax which may be payable
in respect of any transfer involved in the issue or delivery of Common Stock (or other securities or assets) in a name other than that in which the shares of
Series B Preferred Stock so converted were registered, and no such issue or delivery shall be made unless and until the person requesting such issue has paid
to the Corporation the amount of such tax or has established, to the satisfaction of the Corporation, that such tax has been paid or need not be paid.

(g) Prior Notice of Certain Events. In case:
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(i) the Corporation shall declare any dividend (or any other distribution); or

(ii) the Corporation shall authorize the granting to the holders of Common Stock or the Series A Preferred Stock of rights or warrants to subscribe
for or purchase any shares of stock of any class or of any other rights or warrants; or

(iii) of any reclassification of Common Stock (other than a subdivision or combination of the outstanding Common Stock, or a change in par
value, or from par value to no par value, or from no par value to par value); or

(iv) of any consolidation or merger to which the Corporation is a party and for which approval of any stockholders of the Corporation shall be
required, or of the sale or transfer of all or substantially all of the assets of the Corporation or of any compulsory share exchange whereby the Common
Stock is converted into other securities, cash or other property; or

(v) of any Liquidation Event;

then the Corporation shall cause to be filed with the transfer agent for the Series B Preferred Stock, and shall cause to be mailed to the Registered Holders, at
their last addresses as they shall appear upon the stock transfer books of the Corporation, at least twenty (20) days prior to the applicable record date
hereinafter specified, a notice stating (x) the date on which a record (if any) is to be taken for the purpose of such dividend, distribution or granting of rights
or warrants or, if a record is not to be taken, the date as of which the holders of Common Stock or Series A Preferred Stock of record to be entitled to such
dividend, distribution, rights or warrants are to be determined and a description of the cash, securities or other property to be received by such holders upon
such dividend, distribution or granting of rights or warrants or (y) the date on which such reclassification, consolidation, merger, sale, transfer, share exchange
or Liquidation Event is expected to become effective, the date as of which it is expected that holders of Common Stock of record shall be entitled to
exchange their shares of Common Stock for securities or other property deliverable upon such exchange or Liquidation Event and the consideration,
including securities or other property, to be received by such holders upon such exchange; provided, however, that no failure to mail such notice or any
defect therein or in the mailing thereof shall affect the validity of the corporate action required to be specified in such notice.

(h) Other Changes in Conversion Rate. The Corporation from time to time may increase the Conversion Rate by any amount for any period of time if
the period is at least 20 days and if the increase is irrevocable during the period. Whenever the Conversion Rate is so increased, the Corporation shall mail to
the Registered Holders a notice of the increase at least 15 days before the date the increased Conversion Rate takes effect, and such notice shall state the
increased Conversion Rate and the period it will be in effect.

The Corporation may make such increases in the Conversion Rate, in addition to those required or allowed by this Section 4, as shall be determined by
it, as evidenced by a resolution of the Board of Directors, to be advisable in order to avoid or diminish any income tax to holders of Common Stock resulting
from any dividend or distribution of stock or issuance of rights or warrants to purchase or subscribe for stock or from any event treated as such for income tax
purposes.
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Notwithstanding anything to the contrary herein, in no case shall the Conversion Price be adjusted to an amount less than $.001 per share, the current
par value of the Common Stock into which the Series B Preferred Stock is convertible.

(i) Ambiguities/Errors. The Board of Directors of the Corporation shall have the power to resolve any ambiguity or correct any error in the provisions
relating to the convertibility of the Series B Preferred Stock, and its actions in so doing shall be final and conclusive.

5. Mandatory Conversion and Redemption. (a) In the event the Corporation causes the Series A Preferred Stock to be converted in whole or in part, into
fully paid and nonassessable shares of Common Stock, then the Corporation shall also convert the Series B Preferred Stock, in whole or in part, on a pro rata
basis among holders of the Series B Preferred Stock, into fully paid and nonassessable shares of Common Stock using a conversion price of $.50. Any shares
of Series B Preferred Stock so converted shall be treated as having been surrendered by the holder thereof for conversion pursuant to Section 4 on the date of
such mandatory conversion (unless previously converted at the option of the holder).

(b) If, at any time, the Corporation redeems the Series A Preferred Stock, the Corporation mays, at its option, redeem the Series B Preferred Stock, in
whole or in part, on a pro rata basis among holders of the Series B Preferred Stock.

(c) No greater than 60 nor fewer than 20 days prior to the date of any such mandatory conversion or redemption, notice by first class mail, postage
prepaid, shall be given to the holders of record of the Series B Preferred Stock to be converted or redeemed, addressed to such holders at their last addresses as
shown on the stock transfer books of the Corporation. Each such notice shall specify the date fixed for conversion or redemption, the place or places for
surrender of shares of Series B Preferred Stock and the then effective Conversion Rate pursuant to Section 4.

Any notice which is mailed as herein provided shall be conclusively presumed to have been duly given by the Corporation on the date deposited in
the mail, whether or not the holder of the Series B Preferred Stock receives such notice; and failure properly to give such notice by mail, or any defect in such
notice, to the holders of the shares to be converted or redeemed shall not affect the validity of the proceedings for the conversion or redemption of any other
shares of Series B Preferred Stock. On or after the date fixed for conversion or redemption (the “Take-Out Date”) as stated in such notice, each holder of shares
called to be converted or redeemed shall surrender the certificate evidencing such shares to the Corporation at the place designated in such notice for
conversion or redemption. After the mailing of such notice, but before the Take-Out Date as stated therein, all rights whatsoever with respect to the shares so
called for conversion or redemption (except the right of the holders to convert such shares pursuant to Section 4 and to have such shares converted or
redeemed, as the case may be, upon surrender of their certificates therefor, pursuant to this Section 5) shall terminate. On or after the
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Take-Out Date, notwithstanding that the certificates evidencing any shares properly called for conversion or redemption shall not have been surrendered,
such shares shall no longer be deemed outstanding and all rights whatsoever with respect to the shares so called for conversion or redemption (except the
right of the holders to have such shares converted or redeemed, as the case may be, upon surrender of their certificates therefor, pursuant to this Section 5)
shall terminate.

6. Outstanding Shares. For purposes of this Certificate of Designation, a share of Series B Preferred Stock, when issued, shall be deemed outstanding
except (i) from the date, or the deemed date, of surrender of certificates evidencing shares of Series B Preferred Stock, all shares of Series B Preferred Stock
converted into Common Stock or redeemed pursuant to Section 5 and (ii) from the date of registration of transfer, all shares of Series B Preferred Stock held of
record by the Corporation or any subsidiary of the Corporation.

7. Class Voting Rights. The Corporation shall not, without the affirmative vote or consent of the holders of at least 50% of all outstanding Series B
Preferred Stock, voting separately as a class, (i) amend, alter or repeal any provision of the Certificate of Incorporation or the Bylaws of the Corporation so as
to adversely affect the relative rights, preferences, qualifications, limitations or restrictions of the Series B Preferred Stock; (ii) authorize or issue, or increase
the authorized amount of, Series B Preferred Stock, other than Series B Preferred Stock issuable in exchange for 8% Notes or accrued interest thereon or
issuable as dividends on Series B Preferred Stock; or (iii) issue securities ranking prior to, or pari passu with the Series B Preferred Stock.

8. Status of Acquired Shares. Shares of Series B Preferred Stock received upon conversion or redemption pursuant to Section 4 or Section 5 or otherwise
acquired by the Corporation will be restored to the status of authorized but unissued shares of Preferred Stock, without designation as to class, and may
thereafter be issued, but not as shares of Series B Preferred Stock.

9. Preemptive Rights. The Series B Preferred Stock is not entitled to any preemptive or subscription rights in respect of any securities of the
Corporation.

10. Severability of Provisions. Whenever possible, each provision hereof shall be interpreted in a manner as to be effective and valid under applicable
law, but if any provision hereof'is held to be prohibited by or invalid under applicable law, such provision shall be ineffective only to the extent of such
prohibition or invalidity, without invalidating or otherwise adversely affecting the remaining provisions hereof. If a court of competent jurisdiction should
determine that a provision hereof would be valid or enforceable if a period of time were extended or shortened or a particular percentage were increased or
decreased, then such court may make such changes as shall be necessary to render the provision in question effective and valid under applicable law.
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IN WITNESS WHEREOF, Sudhir Agrawal, President and Acting Chief Executive Officer of the Corporation, acting for and on behalf of the
Corporation, has hereunto subscribed his name this 15 day of March, 2001.

HYBRIDON, INC.

By: /s/ Sudhir Agrawal

Name: Sudhir Agrawal
Title: President and Acting
Chief Executive Officer
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HYBRIDON, INC.

CERTIFICATE OF ELIMINATION
OF NUMBER OF SHARES OF PREFERRED STOCK
DESIGNATED AS
SERIES B CONVERTIBLE PREFERRED STOCK

Hybridon, Inc., a Delaware corporation (the “Corporation”), pursuant to authority conferred upon the Board of Directors of the Corporation by the
Corporation’s Restated Certificate of Incorporation, as amended (the “Certificate of Incorporation”), and in accordance with the provisions of Section 151(g)
of the General Corporation Law of the State of Delaware (the “Delaware Law”), certifies that the Board of Directors of the Corporation duly adopted the
following resolution:

“RESOLVED: That no shares of the Corporation’s Series B Convertible Preferred Stock (the “Series B Preferred Stock™) are outstanding and no
shares of Series B Preferred Stock will be issued subject to the Certificate of Designation dated March 28, 2001 with respect to such
series (the “Series B Certificate of Designation”); and that the proper officers of the Corporation be and hereby are authorized and
directed in the name and on behalf of the Corporation to execute and file a certificate with the Secretary of State of the State of
Delaware pursuant to Section 151(g) of the Delaware Law setting forth the text of this resolution, upon the filing and effectiveness of
which all matters are set forth in the Series B Certificate of Designation shall be deemed to have been eliminated from the Certificate
of Incorporation and the 85,000 shares of Preferred Stock previously designated as Series B Preferred Stock shall resume their status as
undesignated shares of Preferred Stock available for future issuance in accordance with the Certificate of Incorporation.”

IN WITNESS WHEREOF, the Corporation has caused its corporate seal to be affixed hereto and this Certificate to be signed by its Chief Executive Officer
this 10th day of December, 2001.

HYBRIDON, INC.

By: /s/ Stephen R. Seiler
Stephen R. Seiler
Chief Executive Officer




CERTIFICATE OF DESIGNATIONS
OF
SERIES C JUNIOR PARTICIPATING PREFERRED STOCK
OF
HYBRIDON, INC.

Hybridon, Inc., a corporation organized and existing under the laws of the State of Delaware (hereinafter called the “Corporation”), hereby certifies that the
following resolution was adopted by the Board of Directors of the Corporation at a meeting duly called and held on December 10,2001:

RESOLVED: That pursuant to the authority granted to and vested in the Board of Directors of the Corporation (hereinafter called the “Board”) in accordance
with the provisions of the Certificate of Incorporation, as amended, the Board hereby creates a series of Preferred Stock, $.01 par value per share (the
“Preferred Stock”), of the Corporation and hereby states the designation and number of shares, and fixes the relative rights, preferences and limitations thereof
as follows:

Series C Junior Participating Preferred Stock:

Section 1. Designation and Amount. The shares of such series shall be designated as “Series C Junior Participating Preferred Stock” (the “Series C
Preferred Stock”) and the number of shares constituting the Series C Preferred Stock shall be one hundred thousand (100,000). Such number of shares may be
increased or decreased by resolution of the Board prior to issuance; provided, that no decrease shall reduce the number of shares of Series C Preferred Stock to
a number less than the number of shares then outstanding plus the number of shares reserved for issuance upon the exercise of outstanding options, rights or
warrants or upon the conversion of any outstanding securities issued by the Corporation convertible into Series C Preferred Stock.

Section 2. Dividends and Distributions.

(A) Subject to the rights of the holders of any shares of any series of Preferred Stock (or any similar stock) ranking prior and superior to the Series C
Preferred Stock with respect to dividends, the holders of shares of Series C Preferred Stock, in preference to the holders of Common Stock, par value $.001 per
share (the “Common Stock”), of the Corporation, and of any other junior stock, shall be entitled to receive, when, as and if declared by the Board out of funds
of the Corporation legally available for the payment of dividends, quarterly dividends payable in cash on the last day of each fiscal quarter of the
Corporation in each year (each such date being referred to herein as a “Quarterly Dividend Payment Date”), commencing on the first Quarterly



Dividend Payment Date after the first issuance of a share or fraction of a share of Series C Preferred Stock, in an amount per share (rounded to the nearest cent)
equal to the greater of (a) $10 or (b) subject to the provision for adjustment hereinafter set forth, 1,000 times the aggregate per share amount of all cash
dividends, and 1,000 times the aggregate per share amount (payable in kind) of all non-cash dividends or other distributions, other than a dividend payable
in shares of Common Stock or a subdivision of the outstanding shares of Common Stock (by reclassification or otherwise), declared on the Common Stock
since the immediately preceding Quarterly Dividend Payment Date or, with respect to the first Quarterly Dividend Payment Date, since the first issuance of
any share or fraction of a share of Series C Preferred Stock. In the event the Corporation shall at any time declare or pay any dividend on the Common Stock
payable in shares of Common Stock, or effect a subdivision, combination or consolidation of the outstanding shares of Common Stock (by reclassification or
otherwise than by payment of a dividend in shares of Common Stock) into a greater or lesser number of shares of Common Stock, then in each such case the
amount to which holders of shares of Series C Preferred Stock were entitled immediately prior to such event under clause (b) of the preceding sentence shall
be adjusted by multiplying such amount by a fraction, the numerator of which is the number of shares of Common Stock outstanding immediately after such
event and the denominator of which is the number of shares of Common Stock that were outstanding immediately prior to such event. In the event the
Corporation shall at any time declare or pay any dividend on the Series C Preferred Stock payable in shares of Series C Preferred Stock, or effect a
subdivision, combination or consolidation of the outstanding shares of Series C Preferred Stock (by reclassification or otherwise than by payment of a
dividend in shares of Series C Preferred Stock) into a greater or lesser number of shares of Series C Preferred Stock, then in each such case the amount to which
holders of shares of Series C Preferred Stock were entitled immediately prior to such event under clause (b) of the first sentence of this Section 2(A) shall be
adjusted by multiplying such amount by a fraction, the numerator of which is the number of shares of Series C Preferred Stock that were outstanding
immediately prior to such event and the denominator of which is the number of shares of Series C Preferred Stock outstanding immediately after such event.

(B) The Corporation shall declare a dividend or distribution on the Series C Preferred Stock as provided in paragraph (A) of this Section immediately
after it declares a dividend or distribution on the Common Stock (other than a dividend payable in shares of Common Stock) and the Corporation shall pay
such dividend or distribution on the Series C Preferred Stock before the dividend or distribution declared on the Common Stock is paid or set apart; provided
that, in the event no dividend or distribution shall have been declared on the Common Stock during the period between any Quarterly Dividend Payment
Date and the next subsequent Quarterly Dividend Payment Date, a dividend of $10 per share on the Series C Preferred Stock shall nevertheless be payable on
such subsequent Quarterly Dividend Payment Date.

(C) Dividends shall begin to accrue and be cumulative on outstanding shares of Series C Preferred Stock from the Quarterly Dividend Payment Date
next preceding the date of issue of such shares, unless the date of issue of such shares is prior to the record date for the first Quarterly Dividend Payment Date,
in which case dividends on such shares shall begin to accrue from the date of issue of such shares, or unless the date ofissue is a Quarterly Dividend Payment
Date or is a date after the record date for the determination of holders of shares of Series C Preferred Stock entitled to receive a quarterly dividend and before
such Quarterly Dividend
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Payment Date, in either of which events such dividends shall begin to accrue and be cumulative from such Quarterly Dividend Payment Date. Accrued but
unpaid dividends shall not bear interest. Dividends paid on the shares of Series C Preferred Stock in an amount less than the total amount of such dividends at
the time accrued and payable on such shares shall be allocated pro rata on a share-by-share basis among all such shares at the time outstanding. The Board
may fix a record date for the determination of holders of shares of Series C Preferred Stock entitled to receive payment of a dividend or distribution declared
thereon, which record date shall be not more than 60 days prior to the date fixed for the payment thereof.

Section 3. Voting Rights. The holders of shares of Series C Preferred Stock shall have the following voting rights:

(A) Subject to the provision for adjustment hereinafter set forth, each share of Series C Preferred Stock shall entitle the holder thereof'to 1,000 votes on
all matters submitted to a vote of the stockholders of the Corporation. In the event the Corporation shall at any time declare or pay any dividend on the
Common Stock payable in shares of Common Stock, or effect a subdivision, combination or consolidation of the outstanding shares of Common Stock (by
reclassification or otherwise than by payment of a dividend in shares of Common Stock) into a greater or lesser number of shares of Common Stock, then in
each such case the number of votes per share to which holders of shares of Series C Preferred Stock were entitled immediately prior to such event shall be
adjusted by multiplying such number by a fraction, the numerator of which is the number of shares of Common Stock outstanding immediately after such
event and the denominator of which is the number of shares of Common Stock that were outstanding immediately prior to such event. In the event the
Corporation shall at any time declare or pay any dividend on the Series C Preferred Stock payable in shares of Series C Preferred Stock, or effect a
subdivision, combination or consolidation of the outstanding shares of Series C Preferred Stock (by reclassification or otherwise than by payment of a
dividend in shares of Series C Preferred Stock) into a greater or lesser number of shares of Series C Preferred Stock, then in each such case the number of votes
per share to which holders of shares of Series C Preferred Stock were entitled immediately prior to such event shall be adjusted by multiplying such amount
by a fraction, the numerator of which is the number of shares of Series C Preferred Stock that were outstanding immediately prior to such event and the
denominator of which is the number of shares of Series C Preferred Stock outstanding immediately after such event.

(B) Except as otherwise provided herein, in the Certificate of Incorporation or by law, the holders of shares of Series C Preferred Stock and the holders
of shares of Common Stock and any other capital stock of the Corporation having general voting rights shall vote together as one class on all matters
submitted to a vote of stockholders of the Corporation.

(C) (1) If at any time dividends on any Series C Preferred Stock shall be in arrears in an amount equal to six quarterly dividends thereon, the holders of
the Series C Preferred Stock, voting as a separate series from all other series of Preferred Stock and classes of capital stock, shall be entitled to elect two
members of the Board in addition to any Directors elected by any other series, class or classes of securities and the authorized number of Directors will
automatically be increased by two. Promptly thereafter, the Board of the Corporation shall, as soon as may be practicable, call a special meeting of holders of
Series C Preferred Stock for the purpose of electing such members of the Board. Such special meeting shall in any event be held within 45 days ofthe
occurrence of such arrearage.
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(i1) During any period when the holders of Series C Preferred Stock, voting as a separate series, shall be entitled and shall have exercised their
right to elect two Directors, then, and during such time as such right continues, (a) the then authorized number of Directors shall be increased by two, and the
holders of Series C Preferred Stock, voting as a separate series, shall be entitled to elect the additional Directors so provided for, and (b) each such additional
Director shall not be a member of any existing class of the Board, but shall serve until the next annual meeting of stockholders for the election of Directors, or
until his successor shall be elected and shall qualify, or until his right to hold such office terminates pursuant to the provisions of this Section 3(C).

(iii) A Director elected pursuant to the terms hereof may be removed with or without cause by the holders of Series C Preferred Stock entitled to
vote in an election of such Director.

(iv) If, during any interval between annual meetings of stockholders for the election of Directors and while the holders of Series C Preferred Stock
shall be entitled to elect two Directors, there is no such Director in office by reason of resignation, death or removal, then, promptly thereafter, the Board shall
call a special meeting of the holders of Series C Preferred Stock for the purpose of filling such vacancy and such vacancy shall be filled at such special
meeting. Such special meeting shall in any event be held within 45 days of the occurrence of such vacancy.

(v) At such time as the arrearage is fully cured, and all dividends accumulated and unpaid on any shares of Series C Preferred Stock outstanding
are paid, and, in addition thereto, at least one regular dividend has been paid subsequent to curing such arrearage, the term of office of any Director elected
pursuant to this Section 3(C), or his successor, shall automatically terminate, and the authorized number of Directors shall automatically decrease by two, the
rights of the holders of the shares of the Series C Preferred Stock to vote as provided in this Section 3(C) shall cease, subject to renewal from time to time
upon the same terms and conditions, and the holders of shares of the Series C Preferred Stock shall have only the limited voting rights elsewhere herein set

forth.
(D) Except as set forth herein, or as otherwise provided by law, holders of Series C Preferred Stock shall have no special voting rights and their consent
shall not be required (except to the extent they are entitled to vote with holders of Common Stock as set forth herein) for taking any corporate action.
Section 4. Certain Restrictions.

(A) Whenever quarterly dividends or other dividends or distributions payable on the Series C Preferred Stock as provided in Section 2 are in arrears,
thereafter and until all accrued and unpaid dividends and distributions, whether or not declared, on shares of Series C Preferred Stock outstanding shall have
been paid in full, the Corporation shall not:
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(1) declare or pay dividends, or make any other distributions, on any shares of stock ranking junior (either as to dividends or upon liquidation,
dissolution or winding up) to the Series C Preferred Stock;

(i) declare or pay dividends, or make any other distributions, on any shares of stock ranking on a parity (either as to dividends or upon
liquidation, dissolution or winding up) with the Series C Preferred Stock, except dividends paid ratably on the Series C Preferred Stock and all such
parity stock on which dividends are payable or in arrears in proportion to the total amounts to which the holders of all such shares are then entitled;

(iii) redeem or purchase or otherwise acquire for consideration shares of any stock ranking junior (either as to dividends or upon liquidation,
dissolution or winding up) to the Series C Preferred Stock, provided that the Corporation may at any time redeem, purchase or otherwise acquire shares
of'any such junior stock in exchange for shares of any stock of the Corporation ranking junior (either as to dividends or upon dissolution, liquidation
or winding up) to the Series C Preferred Stock; or

(iv) redeem or purchase or otherwise acquire for consideration any shares of Series C Preferred Stock, or any shares of stock ranking on a parity
with the Series C Preferred Stock, except in accordance with a purchase offer made in writing or by publication (as determined by the Board) to all
holders of such shares upon such terms as the Board, after consideration of the respective annual dividend rates and other relative rights and
preferences of the respective series and classes, shall determine in good faith will result in fair and equitable treatment among the respective series or
classes.

(B) The Corporation shall not permit any subsidiary of the Corporation to purchase or otherwise acquire for consideration any shares of stock of the
Corporation unless the Corporation could, under paragraph (A) of this Section 4, purchase or otherwise acquire such shares at such time and in such manner.

Section 5. Reacquired Shares. Any shares of Series C Preferred Stock purchased or otherwise acquired by the Corporation in any manner whatsoever
shall be retired and cancelled promptly after the acquisition thereof. All such shares shall upon their cancellation become authorized but unissued shares of
Preferred Stock and may be reissued as part of a new series of Preferred Stock subject to the conditions and restrictions on issuance set forth herein, in the
Certificate of Incorporation, or in any other Certificate of Designations creating a series of Preferred Stock or any similar stock or as otherwise required by
law.

Section 6. Liquidation, Dissolution or Winding Up.

(A) Upon any liquidation, dissolution or winding up of the Corporation, no distribution shall be made (1) to the holders of shares of stock ranking
junior (either as to dividends or upon liquidation, dissolution or winding up) to the Series C Preferred Stock unless, prior thereto, the holders of shares of
Series C Preferred Stock shall have received $1,000 per share, plus an
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amount equal to accrued and unpaid dividends and distributions thereon, whether or not declared, to the date of such payment, provided that the holders of
shares of Series C Preferred Stock shall be entitled to receive an aggregate amount per share, subject to the provision for adjustment hereinafter set forth,
equal to 1,000 times the aggregate amount to be distributed per share to holders of shares of Common Stock, or (2) to the holders of shares of stock ranking
on a parity (either as to dividends or upon liquidation, dissolution or winding up) with the Series C Preferred Stock, except distributions made ratably on the
Series C Preferred Stock and all such parity stock in proportion to the total amounts to which the holders of all such shares are entitled upon such liquidation,
dissolution or winding up.

(B) Neither the consolidation, merger or other business combination of the Corporation with or into any other corporation nor the sale, lease, exchange
or conveyance of all or any part of the property, assets or business of the Corporation shall be deemed to be a liquidation, dissolution or winding up of the
Corporation for purposes of this Section 6.

(C) In the event the Corporation shall at any time declare or pay any dividend on the Common Stock payable in shares of Common Stock, or effect a
subdivision, combination or consolidation of the outstanding shares of Common Stock (by reclassification or otherwise than by payment ofa dividend in
shares of Common Stock) into a greater or lesser number of shares of Common Stock, then in each such case the aggregate amount to which holders of shares
of Series C Preferred Stock were entitled immediately prior to such event under the proviso in clause (1) of paragraph (A) of this Section 6 shall be adjusted
by multiplying such amount by a fraction, the numerator of which is the number of shares of Common Stock outstanding immediately after such event and
the denominator of which is the number of shares of Common Stock that were outstanding immediately prior to such event. In the event the Corporation shall
at any time declare or pay any dividend on the Series C Preferred Stock payable in shares of Series C Preferred Stock, or effect a subdivision, combination or
consolidation of the outstanding shares of Series C Preferred Stock (by reclassification or otherwise than by payment of a dividend in shares of Series C
Preferred Stock) into a greater or lesser number of shares of Series C Preferred Stock, then in each such case the aggregate amount to which holders of shares of
Series C Preferred Stock were entitled immediately prior to such event under the proviso in clause (1) of paragraph (A) of this Section 6 shall be adjusted by
multiplying such amount by a fraction, the numerator of which is the number of shares of Series C Preferred Stock that were outstanding immediately prior to
such event and the denominator of which is the number of shares of Series C Preferred Stock outstanding immediately after such event.

Section 7. Consolidation, Merger, etc. Notwithstanding anything to the contrary contained herein, in case the Corporation shall enter into any
consolidation, merger, combination or other transaction in which the shares of Common Stock are exchanged for or changed into other stock or securities,
cash and/or any other property, then in any such case each share of Series C Preferred Stock shall at the same time be similarly exchanged or changed into an
amount per share, subject to the provision for adjustment hereinafter set forth, equal to 1,000 times the aggregate amount of stock, securities, cash and/or any
other property (payable in kind), as the case may be, into which or for which each share of Common Stock is changed or exchanged. In the event the
Corporation shall at any time declare or pay any dividend on the Common Stock payable in shares of Common Stock, or effect a subdivision, combination or
consolidation of the outstanding shares of Common Stock (by reclassification or otherwise than
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by payment of a dividend in shares of Common Stock) into a greater or lesser number of shares of Common Stock, then in each such case the amount set forth
in the preceding sentence with respect to the exchange or change of shares of Series C Preferred Stock shall be adjusted by multiplying such amount by a
fraction, the numerator of which is the number of shares of Common Stock outstanding immediately after such event and the denominator of which is the
number of shares of Common Stock that were outstanding immediately prior to such event. In the event the Corporation shall at any time declare or pay any
dividend on the Series C Preferred Stock payable in shares of Series C Preferred Stock, or effect a subdivision, combination or consolidation of the
outstanding shares of Series C Preferred Stock (by reclassification or otherwise than by payment of a dividend in shares of Series C Preferred Stock) into a
greater or lesser number of shares of Series C Preferred Stock, then in each such case the amount set forth in the first sentence of this Section 7 with respect to
the exchange or change of shares of Series C Preferred Stock shall be adjusted by multiplying such amount by a fraction, the numerator of which is the
number of shares of Series C Preferred Stock that were outstanding immediately prior to such event and the denominator of which is the number of shares of
Series C Preferred Stock outstanding immediately after such event.

Section 8. No Redemption. The shares of Series C Preferred Stock shall not be redeemable.

Section 9. Rank. The Series C Preferred Stock shall rank, with respect to the payment of dividends and the distribution of assets, junior to all series of
any other class of the Preferred Stock issued either before or after the issuance of the Series C Preferred Stock (including, without limitation, the Series A
Convertible Preferred Stock $.01 par value, of the Company established pursuant to the Certificate of Designation for Series A Convertible preferred Stock
dated May 5, 1998), unless the terms of any such series shall provide otherwise.

Section 10. Amendment. At such time as any shares of Series C Preferred Stock are outstanding, the Certificate of Incorporation, as amended, of the
Corporation shall not be amended in any manner which would materially alter or change the powers, preferences or special rights of the Series C Preferred
Stock so as to affect them adversely without the affirmative vote of the holders of at least two-thirds of the outstanding shares of Series C Preferred Stock,
voting together as a single class.

Section 11. Fractional Shares. Series C Preferred Stock may be issued in fractions of a share which shall entitle the holder, in proportion to such
holder’s fractional shares, to exercise voting rights, receive dividends, participate in distributions and have the benefit of all other rights of holders of Series
C Preferred Stock.
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IN WITNESS WHEREOF, this Certificate of Designations is executed on behalf of the Corporation by its Chief Executive Officer this 10th day of
December, 2001.

HYBRIDON, INC.

By: /s/ Stephen R. Seiler

Name: Stephen R. Seiler
Title: Chief Executive Officer



CERTIFICATE OF CORRECTION
OF
CERTIFICATE OF DESIGNATION FOR
SERIES A CONVERTIBLE PREFERRED STOCK
OF
HYBRIDON, INC.

Hybridon, Inc., a corporation organized and existing under and by virtue of the General Corporation Law of the State of Delaware, DOES HEREBY
CERTIFY:

1. The name of the corporation is Hybridon, Inc.

2. A Certificate of Designation for Series A Convertible Preferred Stock of Hybridon, Inc. (the “Certificate of Designation”) was filed with the Secretary
of State of the State of Delaware on May 6, 1998, and the Certificate of Designation requires correction was permitted by Section 103(f) of the General
Corporation Law of the State of Delaware.

3. The Certificate of Designation was an inaccurate record of the corporate action taken in the Section 7 thereof incorrectly provided as follows:

“7. Class Voting Rights. The Corporation shall not, without the affirmative vote or consent of the holders of at least 50% of all outstanding Series A
Preferred Stock, voting separately as a class, (i) amend, alter or repeal any provisions of the Certificate of Incorporation or the Bylaws of the Corporation so as
adversely to affect the relative rights, preferences, qualifications, limitations or restrictions of the Series A Preferred Stock (it being understood that the
issuance of securities ranking prior to, or pari passu with, the Series A Preferred Stock (A) upon a Liquidation Event or (B) with respect to the payment of
dividends or distributions shall not be considered adversely to affect such relative rights, preferences, qualifications, limitations or restrictions); or
(ii) authorize or issue, or increase the authorized amount of, Series A Preferred Stock, other than Series A Preferred Stock issuable in connection with the
Offering, issuable in exchange for 9% Notes or accrued interest thereon or issuable as dividends on Series A Preferred Stock.”

4. As corrected hereby, Section 7 of the Certificate of Designation shall provide as follows:

“7. Voting Rights. Except as provided herein or required by law or by the Certificate of Incorporation of the Corporation, the holders of shares of Series
A Preferred Stock shall not be entitled to vote on any matter presented to the stockholders of the Corporation for their action or consideration at any meeting
of'stockholders of the Corporation (or by written action of stockholders in lieu of a meeting). The Corporation shall not, without the affirmative vote or
consent of the holders of at least 50% of all outstanding Series A Preferred Stock, voting separately as a class, (i) amend, alter or repeal any provision of the
Certificate of Incorporation or the Bylaws of the Corporation so as adversely to affect the relative rights, preferences, qualifications, limitations or restrictions
of'the Series A Preferred Stock (it being understood that the issuance of securities ranking prior to, or pari passu with, the Series A Preferred Stock (A) upon a
Liquidation Event or (B) with respect to the payment of dividends of distributions shall



not be considered adversely to affect such relative rights, preferences, qualifications, limitations or restrictions); or (ii) authorize or issue, or increase the
authorized amount of, Series A Preferred Stock, other than Series A Preferred Stock issuable in connection with the Offering, issuable in exchange for 9%
Notes or accrued interest thereon or issuable as dividends on Series A Preferred Stock.”

IN WITNESS WHEREOF, Hybridon, Inc. has caused this Certificate of Designation to be signed by its Chief Financial Officer this 13t day of May
2002.

HYBRIDON, INC.

By: /s/ Robert Andersen

Robert G. Andersen
Chief Financial Officer
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CERTIFICATE OF AMENDMENT
TO THE
RESTATED CERTIFICATE OF INCORPORATION
OF
HYBRIDON, INC.

Hybridon, Inc. (hereinafter called the “Corporation”), organized and existing under and by virtue of the General Corporation Law of the State of
Delaware, does hereby certify as follows:

At a meeting of the Board of Directors of the Corporation a resolution was duly adopted, pursuant to Section 242 of the General Corporation Law of the
State of Delaware, setting forth an amendment to the Restated Certificate of Incorporation of the Corporation, as amended to date (the “Certificate of
Incorporation”), and declaring said amendment to be advisable. The stockholders of the Corporation duly approved said proposed amendment in accordance
with Section 242 of the General Corporation Law of the State of Delaware at a meeting of stockholders held on June 19,2002. The resolution setting forth the
amendment is as follows:

RESOLVED: That the first paragraph of Article FOURTH of the Certificate of Incorporation be and hereby is amended and restated in its entirety so
that the same shall read as follows:
“FOURTH. The total number of shares of all classes of stock which the Corporation shall have authority to issue is (i) One Hundred
Fifty Million (150,000,000) shares of Common Stock, $.001 par value per share (“Common Stock”), and (ii) Five Million
(5,000,000) shares of Preferred Stock, $.01 par value per share (“Preferred Stock™), which may be issued from time to time in one or
more series as set forth in Part B of this Article FOURTH.”

IN WITNESS WHEREOF, the Corporation has caused this Certificate of Amendment to be signed by its Chief Executive Officer on this 10t day of
July, 2002.

HYBRIDON, INC.
/s/ Stephen R. Seiler

Name: Stephen R. Seiler
Title: Chief Executive Officer
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CERTIFICATE OF AMENDMENT
OF
RESTATED CERTIFICATE OF INCORPORATION
OF
HYBRIDON, INC.

Hybridon, Inc. (hereinafter called the “Corporation”), organized and existing under and by virtue of the General Corporation Law of the State of
Delaware, does hereby certify as follows:

By action of the Board of Directors of the Corporation at a meeting a resolution was duly adopted, pursuant to Section 242 of the General Corporation
Law of'the State of Delaware, setting forth amendments to the Certificate of Incorporation of the Corporation and declaring said amendments to be advisable.
The stockholders of the Corporation duly approved said proposed amendments at a meeting in accordance with Section 242 of'the General Corporation Law
of'the State of Delaware. The resolutions setting forth the amendments are as follows:

RESOLVED: That Section 2(a) of the Certificate of Designation of the Series A Convertible Preferred Stock of'the Corporation filed on May 6, 1998 is
hereby amended by deleting the reference to “6.5%” therein and inserting in lieu thereof “1.0%”.

RESOLVED: That Section 3(a) of the Certificate of Designation of the Series A Convertible Preferred Stock of the Corporation filed on May 6, 1998 is
hereby amended by deleting the first sentence of Section 3(a) in its entirety and inserting in lieu thereof the following sentence:

“3. Liquidation Preference. (a) In the event of a (i) liquidation, dissolution or winding up of the Corporation, whether voluntary or involuntary, (ii) a
sale or other disposition of all or substantially all of the assets of the Corporation or (iii) any consolidation, merger, combination, reorganization or other
transaction in which the Corporation is not the surviving entity or shares of Common Stock constituting in excess of 50% of the voting power of the
Corporation are exchanged for or changed into stock or securities of another entity, cash and/or any other property (a “Merger Transaction”) (items (i),

(i1) and (iii) of this sentence being collectively referred to as a “Liquidation Event”), after payment or provision for payment of debts and other liabilities of
the Corporation, the holders of the Series A Preferred Stock then outstanding shall be entitled to be paid out of the assets of the Corporation available for
distribution to its stockholders, whether such assets are capital, surplus, or earnings, before any payment or declaration and setting apart for payment of any
amount shall be made in respect of any Junior Stock of the Corporation, an amount equal to $1.00 per share (subject to appropriate adjustment in the event of
any stock split, stock dividend, combination or other similar recapitalization affecting the Series A Preferred Stock), plus any dividends declared or accrued
but unpaid on such shares; provided, however, in the case of a Merger Transaction, such payment may be made in cash, property (valued as provided in
Subsection 3(b)) and/or securities (valued as provided in Subsection 3(b)) of the entity surviving such Merger Transaction.”

RESOLVED: That Section 4(a) of the Certificate of Designation of the Series A Convertible Preferred Stock of the Corporation filed on May 6, 1998 is
hereby amended by deleting the first paragraph of Section 4(a) in its entirety and inserting in lieu thereofthe following paragraph:
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“(a) Right of Conversion. Commencing after the expiration of 12 months following the Alternative Equity Closing Date (as hereinafter defined), but
not prior thereto, the shares of Series A Preferred Stock shall be convertible, in whole or in part, at the option of the holder thereof and upon notice to the
Corporation as set forth in Subsection 4(b), into fully paid and nonassessable shares of Common Stock and such other securities and property as hereinafter
provided. The initial conversion price per share of Common Stock (the “Conversion Price”), shall be equal to the product 0f2.125 multiplied by the per share
price (the “Stated Common Price”) of Common Stock sold by the Corporation in connection with the Alternative Equity Offering (as such term is defined in
the Corporation’s Offer to Exchange dated February 6, 1998 (the “Original Offer to Exchange”), as amended by the Amendment thereto (the “Amendment”)
dated March 30, 1998 (collectively, the “Offer to Exchange”)) and shall be subject to adjustment as provided herein. The rate at which each share of Series A
Preferred Stock is convertible at any time into Common Stock (the “Conversion Rate”) shall be determined by dividing the then existing Conversion Price
(determined in accordance with this Section 4, including the last paragraph hereof) into the Dividend Base Amount; provided, however, that, during the
period beginning on the date of the filing of this Certificate of Amendment and ending on the date 60 days after the date of the filing of this Certificate of
Amendment (the “Early Conversion Period”), the Conversion Rate shall be determined by dividing the Conversion Price (in effect as of the first day of the
Early Conversion Period) into an amount equal to 125% ofthe Dividend Base Amount. For illustrative purposes only, if the Conversion Price equals $4.25
and the Dividend Base Amount equals $100.00, then each share of Series A Preferred Stock will be convertible into 23.53 shares of Common Stock ($100.00
+$4.25); provided, however, that during the Early Conversion Period, each share of Series A Preferred Stock will be convertible into 29.41 shares of Common
Stock ($125.00 + $4.25).”

IN WITNESS WHEREOF, the Corporation has caused this Certificate of Amendment to be signed by its authorized officer on the 4t day of December,
2003.

By: /s/ Stephen R. Seiler
Name: Stephen R. Seiler
Title: Chief Executive Officer
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CERTIFICATE OF INCREASE
OF
SERIES C JUNIOR PARTICIPATING PREFERRED STOCK
OF
HYBRIDON, INC.

(Pursuant to Section 151(g) of the
Delaware General Corporation Law)

Hybridon, Inc., a corporation organized and existing under the Delaware General Corporation Law (the “Corporation”) does hereby certify:

FIRST: In a Certificate of Designations filed with the Secretary of State of the State of Delaware on December 10,2001, pursuant to Section 151
of'the Delaware General Corporation Law, the Corporation was authorized to issue 100,000 shares of Series C Junior Participating
Preferred Stock as a series of the Corporation’s authorized Preferred Stock, par value $.01 per share; and

SECOND: The board of directors of the Corporation, by resolution adopted June 22,2003, duly authorized and directed that the number of shares of
the Corporation’s Series C Junior Participating Preferred Stock be increased from 100,000 shares to 150,000 shares.

IN WITNESS WHEREOF, the Corporation has caused this Certificate of Increase to be signed by its duly authorized officer this 4th day of December,
2003.

By: /s/ Stephen R. Seiler
Name: Stephen R. Seiler
Title: Chief Executive Officer
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CERTIFICATE OF AMENDMENT
TO THE
RESTATED CERTIFICATE OF INCORPORATION
OF
HYBRIDON, INC.

Hybridon, Inc. (hereinafter called the “Corporation”), organized and existing under and by virtue of the General Corporation Law of the State of
Delaware, does hereby certify as follows:

At a meeting of the Board of Directors of the Corporation a resolution was duly adopted, pursuant to Section 242 of the General Corporation Law of the
State of Delaware, setting forth an amendment to the Restated Certificate of Incorporation of the Corporation, as amended to date (the “Certificate of
Incorporation”), and declaring said amendment to be advisable. The stockholders of the Corporation duly approved said proposed amendment in accordance
with Section 242 of the General Corporation Law of the State of Delaware at a meeting of stockholders held on June 24,2004. The resolution setting forth the
amendment is as follows:

RESOLVED: That the first paragraph of Article FOURTH of the Certificate of Incorporation be and hereby is amended and restated in its entirety so
that the same shall read as follows:

“FOURTH. The total number of shares of all classes of stock which the Corporation shall have authority to
issue is (i) One Hundred Eighty Five Million (185,000,000) shares of Common Stock, $.001 par value per
share (“Common Stock™), and (ii) Five Million (5,000,000) shares of Preferred Stock, $.01 par value per share
(“Preferred Stock”), which may be issued from time to time in one or more series as set forth in Part B of this
Article FOURTH.”

IN WITNESS WHEREOF, the Corporation has caused this Certificate of Amendment to be signed by its Chief Executive Officer on this 25th day of
June 2004.

HYBRIDON, INC.

/s/ Stephen R. Seiler
Name: Stephen R. Seiler
Title: Chief Executive Officer




CERTIFICATE OF INCREASE
OF
SERIES C JUNIOR PARTICIPATING PREFERRED STOCK
OF
HYBRIDON, INC.
(Pursuant to Section 151(g) of the
Delaware General Corporation Law)
Hybridon, Inc., a corporation organized and existing under the Delaware General Corporation Law (the “Corporation”) does hereby certify:

FIRST: In a Certificate of Designations filed with the Secretary of State of the State of Delaware on December 10,2001, pursuant to Section 151
of'the Delaware General Corporation Law, the Corporation was authorized to issue 100,000 shares of Series C Junior Participating
Preferred Stock as a series of the Corporation’s authorized Preferred Stock, par value $.01 per share;

SECOND: In a Certificate of Increase filed with the Secretary of State of the State of Delaware on December 4, 2003, pursuant to Section 151 ofthe
Delaware General Corporation Law, the number of authorized shares of the Corporation’s Series C Junior Participating Preferred Stock
was increased from 100,000 to 150,000; and

THIRD: The board of directors of the Corporation, by resolution adopted March 15,2005, duly authorized and directed that the number of
authorized shares of the Corporation’s Series C Junior Participating Preferred Stock be increased from 150,000 shares to 185,000 shares.

IN WITNESS WHEREOF, the Corporation has caused this Certificate of Increase to be signed by its duly authorized officer this 24th day of March,
2005.

By: /s/ Sudhir Agrawal

Name: Sudhir Agrawal, D. Phil
Title: Chief Executive Officer, President and Chief
Scientific Officer



CERTIFICATE OF AMENDMENT
TO THE
RESTATED CERTIFICATE OF INCORPORATION
OF
HYBRIDON, INC.

Hybridon, Inc. (hereinafter called the “Corporation”), organized and existing under and by virtue of the General Corporation Law of the State of
Delaware, does hereby certify as follows:

At a meeting of the Board of Directors of the Corporation a resolution was duly adopted, pursuant to Section 242 of the General Corporation Law of the
State of Delaware, setting forth an amendment to the Restated Certificate of Incorporation of the Corporation, as amended to date (the “Certificate of
Incorporation”), and declaring said amendment to be advisable. The stockholders of the Corporation duly approved said proposed amendment in accordance
with Section 242 of the General Corporation Law of the State of Delaware at a meeting of stockholders held on June 15,2005. The resolution setting forth the
amendment is as follows:

RESOLVED: That the first paragraph of Article FOURTH of the Certificate of Incorporation be and hereby is amended and restated in its entirety so
that the same shall read as follows:
“FOURTH. The total number of shares of all classes of stock which the Corporation shall have authority to issue is (i) Two
Hundred Million (200,000,000) shares of Common Stock, $.001 par value per share (“Common Stock™), and (ii) Five Million
(5,000,000) shares of Preferred Stock, $.01 par value per share (“Preferred Stock”), which may be issued from time to time in one or
more series as set forth in Part B of this Article FOURTH.”

IN WITNESS WHEREOF, the Corporation has caused this Certificate of Amendment to be signed by its Chief Executive Officer on this 17th day of
June 2005.

HYBRIDON, INC.

/s/ Sudhir Agrawal
Name: Sudhir Agrawal
Title: Chief Executive Officer




CERTIFICATE OF INCREASE
OF
SERIES C JUNIOR PARTICIPATING PREFERRED STOCK
OF
HYBRIDON, INC.

(Pursuant to Section 151(g) of the
Delaware General Corporation Law)

Hybridon, Inc., a corporation organized and existing under the Delaware General Corporation Law (the “Corporation”) does hereby certify:

FIRST:

SECOND:

THIRD:

FOURTH:

In a Certificate of Designations filed with the Secretary of State of the State of Delaware on December 10,2001, pursuant to Section 151
ofthe Delaware General Corporation Law, the Corporation was authorized to issue 100,000 shares of Series C Junior Participating
Preferred Stock as a series of the Corporation’s authorized Preferred Stock, par value $.01 per share;

In a Certificate of Increase filed with the Secretary of State of the State of Delaware on December 4, 2003, pursuant to Section 151 ofthe
Delaware General Corporation Law, the number of authorized shares of the Corporation’s Series C Junior Participating Preferred Stock
was increased from 100,000 to 150,000;

In a Certificate of Increase filed with the Secretary of State of the State of Delaware on March 24, 2005, pursuant to Section 151 ofthe
Delaware General Corporation Law, the number of authorized shares of the Corporation’s Series C Junior Participating Preferred Stock
was increased from 150,000 to 185,000; and

The board of directors of the Corporation, by resolution adopted March 15,2005, duly authorized and directed that, effective as of
June 15,2005, the number of authorized shares of the Corporation’s Series C Junior Participating Preferred Stock be increased from
185,000 shares to 200,000 shares.

IN WITNESS WHEREOF, the Corporation has caused this Certificate of Increase to be signed by its duly authorized officer this 21st day of June 2005.

By: /s/ Robert G. Andersen

Name: Robert G. Andersen
Title: Chief Financial Officer



CERTIFICATE OF OWNERSHIP AND MERGER
MERGING

IDERA PHARMACEUTICALS, INC.
(a Delaware corporation)

INTO

HYBRIDON, INC.
(a Delaware corporation)

Pursuant to Section 253 of the General Corporation Law of the State of Delaware, Hybridon, Inc., a corporation organized and existing under and by
virtue of the General Corporation Law of the State of Delaware (the “Corporation”), does hereby certify:

FIRST: That the Corporation was incorporated on May 25, 1989, pursuant to the General Corporation Law of the State of Delaware.

SECOND: That the Corporation owns all of the outstanding shares of the capital stock of Idera Pharmaceuticals, Inc., a corporation incorporated on
August 24,2005, pursuant to the General Corporation Law of the State of Delaware (the “Subsidiary™).

THIRD: That on September 9, 2005, the Board of Directors of the Corporation, acting by written consent in accordance with Section 141(f) of the
General Corporation Law of the State of Delaware, duly adopted the following resolutions and determined to merge the Subsidiary into the Corporation and
change the Corporation’s corporate name to “Idera Pharmaceuticals, Inc.” on the conditions set forth in such resolutions:

RESOLVED: That, the Corporation shall, pursuant to Section 253 of'the Delaware Code, merge into itself Idera Pharmaceuticals, Inc., a wholly
owned subsidiary of the Corporation (the “Subsidiary”), and shall assume all of the Subsidiary’s liabilities and obligations (the
“Merger”); and that upon the effectiveness of the Merger, the Corporation’s corporate name shall be changed to “Idera
Pharmaceuticals, Inc.”

RESOLVED: That the Corporation, as the sole stockholder of the Subsidiary, be and hereby is authorized to take such actions as are necessary or
appropriate to effect the Merger.

RESOLVED: That the Chief Executive Officer and the Chief Financial Officer of the Corporation (the “Proper Officers”) be, and either acting
singly, hereby is authorized and directed in the name and on behalf of the Corporation to prepare, execute and file with the
Secretary of State of the State of Delaware a Certificate of



Ownership and Merger setting forth a copy of the resolutions to merge the Subsidiary into the Corporation and to assume the
liabilities and obligations of said Subsidiary and to change the Corporation’s corporate name to “Idera Pharmaceuticals, Inc.”
upon the effectiveness of the Merger; and that the execution and filing thereof be conclusive evidence of such approval and the
authorization therefor by the Board of Directors of the Corporation.

FOURTH: That the Merger of Subsidiary into the Corporation be effective as of September 12,2005 at 4:01 p.m. (ET).

IN WITNESS WHEREOF, the Corporation has caused this Certificate to be signed by its authorized officer this 12th day of September, 2005.
HYBRIDON, INC.

By: /s/ Sudhir Agrawal

Name: Sudhir Agrawal
Title: Chief Executive Officer and President



CERTIFICATE OF AMENDMENT
TO THE
RESTATED CERTIFICATE OF INCORPORATION
OF
IDERA PHARMACEUTICALS, INC.

Idera Pharmaceuticals, Inc. (hereinafter called the “Corporation”), organized and existing under and by virtue of the General Corporation Law of the
State of Delaware, does hereby certify as follows:

By action of the Board of Directors of the Corporation at a meeting held on April 12,2006, the Board of Directors of the Corporation duly adopted a
resolution, pursuant to Section 242 of'the General Corporation Law of the State of Delaware, setting forth an amendment to the Restated Certificate of
Incorporation of the Corporation, as amended to date (the “Certificate of Incorporation”), and declaring said amendment to be advisable. The stockholders of
the Corporation duly approved said proposed amendment in accordance with Section 242 of the General Corporation Law of the State of Delaware at a
meeting of stockholders held on June 7,2006. The resolution setting forth the amendment is as follows:

RESOLVED:

That the first paragraph of Article FOURTH of the Certificate of Incorporation be and hereby is amended and restated in its entirety so
that the same shall read as follows:

“FOURTH. That, effective at 5:00 p.m., eastern time, on the filing date of this Certificate of Amendment of Restated Certificate of
Incorporation, as amended, (the “Effective Time”), a one-for-eight reverse stock split of the Corporation’s Common Stock (as defined
below) shall become effective, pursuant to which each eight shares of Common Stock outstanding and held of record by each
stockholder of the Corporation (including treasury shares) immediately prior to the Effective Time shall be reclassified and combined
into one share of Common Stock automatically and without any action by the holder thereof upon the Effective Time and shall represent
one share of Common Stock from and after the Effective Time. No fractional shares of Common Stock shall be issued as a result of such
reclassification and combination. In lieu of any fractional shares to which the stockholder would otherwise be entitled, the Corporation
shall pay cash equal to such fraction multiplied by the average of the high and low trading prices of the Common Stock on the American
Stock Exchange during regular trading hours for the five trading days immediately preceding the Effective Time.



The total number of shares of all classes of stock which the Corporation shall have authority to issue is (i) Forty Million

(40,000,000) shares of Common Stock, $.001 par value per share (“Common Stock”), and (ii) Five Million (5,000,000) shares of Preferred
Stock, $.01 par value per share (“Preferred Stock™), which may be issued from time to time in one or more series as set forth in Part B of
this Article FOURTH.”

IN WITNESS WHEREOF, the Corporation has caused this Certificate of Amendment to be signed by its duly authorized officer this 29th day of June
2006.

IDERA PHARMACEUTICALS, INC.

By: /s/ Robert G. Andersen
Robert G. Andersen
Chief Financial Officer,
Vice President Operations




CERTIFICATE OF AMENDMENT
TO THE
RESTATED CERTIFICATE OF INCORPORATION
OF
IDERA PHARMACEUTICALS, INC.

Idera Pharmaceuticals, Inc. (hereinafter called the “Corporation”), organized and existing under and by virtue of the General Corporation Law of the
State of Delaware, does hereby certify as follows:

By action of the Board of Directors of the Corporation at a meeting held on March 18, 2008, the Board of Directors of the Corporation duly adopted a
resolution, pursuant to Section 242 of the General Corporation Law of the State of Delaware, setting forth an amendment to the Restated Certificate of
Incorporation of the Corporation, as amended to date (the “Certificate of Incorporation”), and declaring said amendment to be advisable. The stockholders of
the Corporation duly approved said proposed amendment in accordance with Section 242 of the General Corporation Law of the State of Delaware at a
meeting of stockholders held on June 4,2008. The resolution setting forth the amendment is as follows:

RESOLVED: That the first paragraph of Article FOURTH of the Certificate of Incorporation be and hereby is amended and restated in its entirety
so that the same shall read as follows:
“FOURTH. The total number of shares of all classes of stock which the Corporation shall have authority to issue is (i) Seventy Million
(70,000,000) shares of Common Stock, $.001 par value per share (“Common Stock™), and (ii) Five Million (5,000,000) shares of Preferred
Stock, $.01 par value per share (“Preferred Stock™), which may be issued from time to time in one or more series as set forth in Part B of
this Article FOURTH.”

IN WITNESS WHEREOF, the Corporation has caused this Certificate of Amendment to be signed by its duly authorized officer this 2nd day of July
2008.

IDERA PHARMACEUTICALS, INC.

By: /s/ Louis J. Arcudi, Il
Name: Louis J. Arcudi, III
Title: Chief Financial Officer




CERTIFICATE OF DESIGNATIONS, PREFERENCES AND RIGHTS
OF
SERIES D PREFERRED STOCK
OF
IDERA PHARMACEUTICALS, INC.

(Pursuant to Section 151 of
the Delaware General Corporation Law)

Idera Pharmaceuticals, Inc. (the “Corporation”), a corporation organized and existing under the laws of the State of Delaware, hereby certifies that,
pursuant to authority conferred on its Board of Directors (the “Board”) by the Restated Certificate of Incorporation of the Corporation, as amended, the
following resolution was adopted by the Board at a meeting duly called and held on November 4, 2011, which resolution remains in full force and effect on
the date hereof:

RESOLVED, that there is hereby created and established a series of the Corporation’s authorized Preferred Stock (the “Preferred Stock”) having a par value
0f $0.01 per share, which series shall be designated as “Series D Convertible Preferred Stock™ (the “Series D Preferred Stock™) and shall consist 0f 1,124,260
shares. The shares of Series D Preferred Stock shall have the voting powers, designations, preferences and other special rights, and qualifications, limitations
and restrictions thereof set forth below:

1. Dividends.

1.1 Each holder of Series D Preferred Stock shall be entitled to receive, with respect to each share of Series D Preferred Stock then outstanding
and held by such holder of Series D Preferred Stock, dividends, commencing from the date of issuance of such share of Series D Preferred Stock, at the rate of
seven percent (7%) per annum (on the basis of a 360 day year) of the Series D Original Issue Price (as defined below) (the “Series D Preferred Dividends”).
The Series D Preferred Dividends shall be cumulative, whether or not earned or declared, shall be paid quarterly in arrears on the last day of December, March,
June and September (a “Quarterly Dividend Payment Date”) in each year that Series D Preferred Stock is outstanding, with the first Quarterly Dividend
Payment Date being December 31,2011, and shall be prorated for periods shorter than one quarter. The rights of a holder of Series D Preferred Stock as Series
D Preferred Dividends shall rank senior to the rights of the Corporation’s Series A Convertible Preferred Stock as to dividends. The Series D Preferred
Dividends shall be paid to each holder of Series D Preferred Stock in cash out of legally available funds or, at the Corporation’s election, through the issuance
of'such number of shares of the Corporation’s Common Stock, par value $0.001 per share (the “Common Stock”) (rounded down to the nearest whole share
with any fractional shares being issued in cash in an amount equal to the Market Price (as defined in Section 4.2 below) of such fractional share of Common
Stock) determined by dividing the amount of the total accrued but unpaid dividends

4.



then outstanding on such holder’s shares of Series D Preferred Stock by the Market Price then in effect (which for this purpose may not be less than $1.46 per
share, subject to appropriate adjustment in the event of any stock dividend, stock split, combination or other similar recapitalization with respect to the
Common Stock); provided, however, that (i) the Corporation may not pay such dividends in shares of Common Stock on or prior to December 31,2014,

(ii) the Corporation may not issue shares of Common Stock in excess of that number of shares of Common Stock which, upon giving effect to such issuance,
would cause (a) the aggregate number of shares of Common Stock beneficially owned by a holder of Series D Preferred Stock and its affiliates and any other
persons whose beneficial ownership of Common Stock would be aggregated with the holder’s for purposes of Section 13(d) of the Securities Exchange Act of
1934, as amended (the “Exchange Act”), to exceed 19.99% of'the total number of issued and outstanding shares of Common Stock of the Corporation
following such issuance, or (b) the combined voting power of the securities of the Corporation beneficially owned by a holder of Series D Preferred Stock and
its affiliates and any other persons whose beneficial ownership of Common Stock would be aggregated with the holder’s for purposes of Section 13(d) of the
Exchange Act to exceed 19.99% of the combined voting power of all of the securities of the Corporation then outstanding following such issuance, unless, in
either case, the Corporation obtains the requisite stockholder approval under NASDAQ Marketplace Rule 5635(b) (the “Issuance Limitation”), in which
case, the Issuance Limitation under this clause (ii) shall no longer apply to the payment of dividends hereunder and (iii) if clause (ii) shall in fact limit the
issuance of any shares of Common Stock in payment of a given dividend, then the Corporation’s election to pay such dividend in shares of Common Stock
shall be ineffective to the extent of such limitation and such dividend shall instead thereupon be paid in cash by the Corporation out of legally available
funds. Any election by the Corporation to pay Series D Preferred Dividends in cash or shares of Common Stock shall be made uniformly with respect to all
outstanding shares of Series D Preferred Stock for a given dividend period. For purposes of this Section 1.1 the aggregate number of shares of Common Stock
or voting securities beneficially owned by a holder of Series D Preferred Stock and its affiliates and any other persons whose beneficial ownership of
Common Stock would be aggregated with the holder’s for purposes of Section 13(d) of the Exchange Act, shall include the shares of Common Stock to be
issued as part of such dividend payment, but shall exclude the number of shares of Common Stock which would be issuable upon exercise or conversion of
the unexercised, non-converted or non-cancelled portion of any other securities of the Corporation that do not have voting power (including without
limitation any securities of the Corporation which would entitle the holder thereof to acquire at any time Common Stock, including without limitation any
debt, preferred stock, right, option, warrant or other instrument that is at any time convertible into or exercisable or exchangeable for, or otherwise entitles the
holder thereof'to receive, Common Stock), subject to a limitation on conversion or exercise analogous to the limitation contained herein beneficially owned
by the holder or any of its affiliates and other persons whose beneficial ownership of Common Stock would be aggregated with the holder’s for purposes of
Section 13(d) of the Exchange Act.

1.2 Notwithstanding the foregoing, if any Series D Preferred Dividend is not paid by the Corporation within five trading days following a
Quarterly Dividend Payment Date, such Series D Preferred Dividend shall continue to accrue and the Corporation shall be obligated to pay the holders a late
fee with respect to such Series D Preferred Dividend, which shall be paid by the Corporation in cash, at the rate of sixteen percent (16%) per annum (or such
lesser
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rate permitted by applicable law) (the “Dividend Late Fee”), and shall accrue daily from the applicable Quarterly Dividend Payment Date through and
including the date the Corporation pays such Series D Preferred Dividend plus the Dividend Late Fee in full (which amount shall be paid as liquidated
damages and not as a penalty); provided however, that no Dividend Late Fee shall accrue or be owed with respect to any Series D Preferred Dividend (i) that
the Corporation is not permitted to pay under Delaware law or (ii) to be paid in cash that is not paid at a time when the Corporation has less than $10 million
of cash and cash equivalents as of the applicable Quarterly Dividend Payment Date as certified in writing by the Corporation to the holders.

1.3 The Corporation shall not declare, pay or set aside any dividends on shares of any other class or series of capital stock of the Corporation
(other than dividends on shares of Common Stock payable in shares of Common Stock and dividends on the Series A Convertible Preferred Stock in
accordance with Section 2(a) of the Certificate of Designations for the Series A Convertible Preferred Stock) unless the holders of the Series D Preferred Stock
then outstanding shall first receive, or simultaneously receive, a dividend on each outstanding share of Series D Preferred Stock in an amount at least equal to
the sum of (i) the amount of the aggregate dividends then accrued on such share of Series D Preferred Stock and not previously paid and (ii) (A) in the case of
a dividend on Common Stock or any class or series that is convertible into Common Stock, that dividend per share of Series D Preferred Stock as would equal
the product of (1) the dividend payable on each share of such class or series determined, if applicable, as if all shares of such class or series had been
converted into Common Stock and (2) the number of shares of Common Stock issuable upon conversion of a share of Series D Preferred Stock, in each case
calculated on the record date for determination of holders entitled to receive such dividend or (B) in the case of a dividend on any class or series that is not
convertible into Common Stock, at a rate per share of Series D Preferred Stock determined by (1) dividing the amount of the dividend payable on each share
of such class or series of capital stock by the original issuance price of such class or series of capital stock (subject to appropriate adjustment in the event of
any stock dividend, stock split, combination or other similar recapitalization with respect to such class or series) and (2) multiplying such fraction by an
amount equal to the Series D Original Issue Price; provided that, if the Corporation declares, pays or sets aside, on the same date, a dividend on shares of more
than one class or series of capital stock of the Corporation, the dividend payable to the holders of Series D Preferred Stock pursuant to this Section 1.3 shall
be calculated based upon the dividend on the class or series of capital stock that would result in the highest Series D Preferred Stock dividend.

1.4 The “Series D Original Issue Price” shall mean $8.1375 per share, subject to appropriate adjustment in the event of any stock dividend,
stock split, combination or other similar recapitalization with respect to the Series D Preferred Stock.

2. Liquidation. Dissolution or Winding Up.

2.1 Payments to Holders of Series D Preferred Stock. In the event of any voluntary or involuntary liquidation, dissolution or winding up of the
Corporation, the holders of shares of Series D Preferred Stock then outstanding shall be entitled to be paid out of the assets of the Corporation available for
distribution to its stockholders before any payment shall be made to the holders of Common Stock, Series A Convertible Preferred Stock or any other class of
capital stock of the Corporation ranking junior to the Series D Preferred Stock as to liquidation,
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by reason of their ownership thereof, an amount per share equal to the greater of (i) the Series D Original Issue Price, plus any dividends accrued or declared
but unpaid thereon, or (ii) such amount per share as would have been payable with respect to such share had all shares of Series D Preferred Stock been
converted into Common Stock pursuant to Section 4 immediately prior to such liquidation, dissolution or winding up. If upon any such liquidation,
dissolution or winding up of the Corporation, the assets of the Corporation available for distribution to its stockholders shall be insufficient to pay the
holders of shares of Series D Preferred Stock the full amount to which they shall be entitled under this Subsection 2.1, the holders of shares of Series D
Preferred Stock shall share ratably in any distribution of the assets available for distribution in proportion to the respective amounts which would otherwise
be payable in respect of the shares held by them upon such distribution if all amounts payable on or with respect to such shares were paid in full.

2.2 Payments to Holders of Common Stock. In the event of any voluntary or involuntary liquidation, dissolution or winding up of the
Corporation, after the payment of all preferential amounts required to be paid to the holders of shares of Series D Preferred Stock and subject to any other
distribution that may be required with respect to any other series of Preferred Stock, the remaining assets of the Corporation available for distribution to its
stockholders shall be distributed among the holders of shares of Common Stock and any class or series of capital stock that participates with the Common
Stock in such distributions.

3. Voting. On any matter presented to the stockholders of the Corporation for their action or consideration at any meeting of stockholders of the
Corporation, each holder of outstanding shares of Series D Preferred Stock shall be entitled to cast a number of votes equal to the number of whole shares of
Common Stock into which the shares of Series D Preferred Stock held by such holder are convertible as of the record date for determining stockholders
entitled to vote on such matter. Except as provided by law or by the other provisions of the Certificate of Incorporation, holders of Series D Preferred Stock
shall vote together with the holders of Common Stock as a single class.

4. Optional Conversion.
The holders of the Series D Preferred Stock shall have conversion rights as follows (the “Conversion Rights”):

4.1 Right to Convert.

4.1.1 Conversion Ratio. Each share of Series D Preferred Stock shall be convertible, at the option of the holder thereof, at any time and
from time to time, and without the payment of additional consideration by the holder thereof, into such number of fully paid and nonassessable shares of
Common Stock as is determined by dividing the Series D Original Issue Price by the Series D Conversion Price (as defined below) in effect at the time of
conversion. The “Series D Conversion Price” shall initially be equal to $1.6275. Such initial Series D Conversion Price, and the rate at which shares of
Series D Preferred Stock may be converted into shares of Common Stock, shall be subject to adjustment as provided below. Notwithstanding the foregoing,
the Corporation shall not effect any conversion of such holder’s Series D Preferred Stock and such holder shall not be entitled to convert its shares of Series D
Preferred Stock for a
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number of shares of Common Stock in excess of that number of shares of Common Stock which, upon giving effect to such conversion, would cause (a) the
aggregate number of shares of Common Stock beneficially owned by a holder of Series D Preferred Stock and its affiliates and any other persons whose
beneficial ownership of Common Stock would be aggregated with the holder’s for purposes of Section 13(d) of the Exchange Act to exceed 19.99% of the
total number of issued and outstanding shares of Common Stock of the Corporation (including for such purpose the shares of Common Stock issuable upon
conversion of the Series D Preferred Stock) following such conversion, or (b) the combined voting power of the securities of the Corporation beneficially
owned by a holder of Series D Preferred Stock and its affiliates and any other persons whose beneficial ownership of Common Stock would be aggregated
with the holder’s for purposes of Section 13(d) of the Exchange Act to exceed 19.99% of the combined voting power of all of the securities of the
Corporation then outstanding following such conversion, unless, in either case, the Corporation obtains the requisite stockholder approval under NASDAQ
Marketplace Rule 5635(b) unless the Corporation obtains the requisite stockholder approval under NASDAQ Marketplace Rule 5635(b), in which case, this
limitation under this Section 4.1.1 shall no longer apply to the holder. For purposes of this Section 4.1.1, the aggregate number of shares of Common Stock or
voting securities beneficially owned by the holder and its affiliates and any other persons whose beneficial ownership of Common Stock would be
aggregated with the holder’s for purposes of Section 13(d) of the Exchange Act shall include the shares of Common Stock issuable upon the conversion of
the Series D Preferred Stock with respect to which such determination is being made, but shall exclude the number of shares of Common Stock which would
be issuable upon exercise or conversion of the unexercised, non-converted or non-cancelled portion of any other securities of the Corporation that do not
have voting power (including without limitation any securities of the Corporation which would entitle the holder thereofto acquire at any time Common
Stock, including without limitation any debt, preferred stock, right, option, warrant or other instrument that is at any time convertible into or exercisable or
exchangeable for, or otherwise entitles the holder thereof to receive, Common Stock), subject to a limitation on conversion or exercise analogous to the
limitation contained herein beneficially owned by the holder or any ofits affiliates and other persons whose beneficial ownership of Common Stock would
be aggregated with the holder’s for purposes of Section 13(d) of the Exchange Act.

4.1.2 Termination of Conversion Rights. In the event of a notice of redemption of any shares of Series D Preferred Stock pursuant to
Section 5 or 6, the Conversion Rights of the shares designated for redemption shall terminate at the close of business on the last full day preceding the date
fixed for redemption, unless the redemption price is not fully paid on such redemption date, in which case the Conversion Rights for such shares shall
continue until such price is paid in full. In the event of a liquidation, dissolution or winding up of the Corporation, the Conversion Rights shall terminate at
the close of business on the last full day preceding the date fixed for the payment of any such amounts distributable on such event to the holders of Series D
Preferred Stock.

4.2 Fractional Shares. No fractional shares of Common Stock shall be issued upon conversion of the Series D Preferred Stock. In lieu of any
fractional shares to which the holder would otherwise be entitled, the Corporation shall pay cash equal to such fraction multiplied by the Market Price of a
share of Common Stock. Whether or not fractional shares would be issuable upon such conversion shall be determined on the basis of the total number of
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shares of Series D Preferred Stock the holder is at the time converting into Common Stock and the aggregate number of shares of Common Stock issuable
upon such conversion. The “Market Price” of the Common Stock shall be determined as follows: if the Common Stock is listed on a national securities
exchange or another nationally recognized trading system, the Market Price per share of Common Stock shall be deemed to be the greater of (a) the 20
consecutive trading day average closing price per share of the Corporation’s common stock ending on the trading day immediately prior to the date of
determination and (b) the closing price of the Corporation’s common stock on the trading day immediately prior to the date of determination; and if the
Common Stock is not listed on a national securities exchange or another nationally recognized trading system, the Market Price per share of Common Stock
shall be deemed to be the amount most recently determined by the Board of Directors of the Corporation to represent the fair market value per share of the
Common Stock (including without limitation a determination for purposes of granting Common Stock options or issuing Common Stock under any plan,
agreement or arrangement with employees of the Company). Upon request of a holder of Series D Preferred Stock, the Board of Directors (or a representative
thereof) shall, as promptly as reasonably practicable but in any event not later than 10 days after such request, notify the holder of the Market Price and
furnish the holder with reasonable documentation of the Board’s determination of such Market Price. Notwithstanding the foregoing, if the Board has not
made such a determination within the three-month period prior to the date of determination, then the Board shall make, and shall provide or cause to be
provided to the holder notice of, a determination of the Market Price within 15 days of a request by the holder that it do so.

4.3 Mechanics of Conversion.

4.3.1 Notice of Conversion. In order for a holder of Series D Preferred Stock to voluntarily convert shares of Series D Preferred Stock into
shares of Common Stock, such holder shall surrender the certificate or certificates for such shares of Series D Preferred Stock (or, if such registered holder
alleges that such certificate has been lost, stolen or destroyed, a lost certificate affidavit and agreement reasonably acceptable to the Corporation to
indemnify the Corporation against any claim that may be made against the Corporation on account of the alleged loss, theft or destruction of such
certificate), at the office of the transfer agent for the Series D Preferred Stock (or at the principal office of the Corporation if the Corporation serves as its own
transfer agent), together with written notice that such holder elects to convert all or any number of the shares of the Series D Preferred Stock represented by
such certificate or certificates and, if applicable, any event on which such conversion is contingent. Such notice shall state such holder’s name or the names
of'the nominees in which such holder wishes the certificate or certificates for shares of Common Stock to be issued. If required by the Corporation, certificates
surrendered for conversion shall be endorsed or accompanied by a written instrument or instruments of transfer, in form satisfactory to the Corporation, duly
executed by the registered holder or his, her or its attorney duly authorized in writing. The close of business on the date of receipt by the transfer agent (or by
the Corporation if the Corporation serves as its own transfer agent) of such certificates (or lost certificate affidavit and agreement) and notice shall be the time
of conversion (the “Conversion Time”), and the shares of Common Stock issuable upon conversion of the shares represented by such certificate shall be
deemed to be outstanding of record as of such date. The Corporation shall, as soon as practicable after the Conversion Time, (i) issue and deliver to such
holder of Series D Preferred Stock, or to his, her or its nominees, a certificate or certificates for the number of full shares of Common Stock
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issuable upon such conversion in accordance with the provisions hereofand a certificate for the number (if any) of the shares of Series D Preferred Stock
represented by the surrendered certificate that were not converted into Common Stock, (ii) pay in cash such amount as provided in Subsection 4.2 in lieu of
any fraction of a share of Common Stock otherwise issuable upon such conversion and (iii) pay all accrued or declared but unpaid dividends on the shares of
Series D Preferred Stock converted.

4.3.2 Reservation of Shares. The Corporation shall at all times when the Series D Preferred Stock shall be outstanding, reserve and keep
available out of'its authorized but unissued capital stock, for the purpose of effecting the conversion of the Series D Preferred Stock, such number of'its duly
authorized shares of Common Stock as shall from time to time be sufficient to effect the conversion of all outstanding Series D Preferred Stock; and if at any
time the number of authorized but unissued shares of Common Stock shall not be sufficient to effect the conversion of all then outstanding shares of the
Series D Preferred Stock, the Corporation shall take such corporate action as may be necessary to increase its authorized but unissued shares of Common
Stock to such number of shares as shall be sufficient for such purposes, including, without limitation, engaging in best efforts to obtain the requisite
stockholder approval of any necessary amendment to the Certificate of Incorporation. Before taking any action which would cause an adjustment reducing
the Series D Conversion Price below the then par value of the shares of Common Stock issuable upon conversion of the Series D Preferred Stock, the
Corporation will take any corporate action which may, in the opinion of'its counsel, be necessary in order that the Corporation may validly and legally issue
fully paid and nonassessable shares of Common Stock at such adjusted Series D Conversion Price.

4.3.3 Effect of Conversion. All shares of Series D Preferred Stock which shall have been surrendered for conversion as herein provided
shall no longer be deemed to be outstanding and all rights with respect to such shares shall immediately cease and terminate at the Conversion Time, except
only the right of the holders thereof to receive shares of Common Stock in exchange therefor, to receive payment in lieu of any fraction of a share otherwise
issuable upon such conversion as provided in Subsection 4.2 and to receive payment of any dividends accrued or declared but unpaid thereon. Any shares of
Series D Preferred Stock so converted shall be retired and cancelled and may not be reissued as shares of such series, and the Corporation may thereafter take
such appropriate action (without the need for stockholder action) as may be necessary to reduce the authorized number of shares of Series D Preferred Stock
accordingly.

4.3.4 No Further Adjustment. Upon any such conversion, no adjustment to the Series D Conversion Price shall be made for any declared
but unpaid dividends on the Series D Preferred Stock surrendered for conversion or on the Common Stock delivered upon conversion.

4.3.5 Taxes. The Corporation shall pay any and all issue and other similar taxes that may be payable in respect of any issuance or
delivery of shares of Common Stock upon conversion of shares of Series D Preferred Stock pursuant to this Section 4. The Corporation shall not, however, be
required to pay any tax which may be payable in respect of any transfer involved in the issuance and delivery of shares of Common Stock in a name other
than that in which the shares of Series D Preferred Stock so converted were registered, and no

-10 -



such issuance or delivery shall be made unless and until the person or entity requesting such issuance has paid to the Corporation the amount of any such tax
or has established, to the satisfaction of the Corporation, that such tax has been paid.
4.4 Adjustments to Series D Conversion Price for Diluting Issues.
4.4.1 Special Definitions. For purposes of this Article Fourth, the following definitions shall apply:

(a) “Option” shall mean rights, options or warrants to subscribe for, purchase or otherwise acquire Common Stock or
Convertible Securities.

(b) “Series D Original Issue Date” shall mean the date on which the first share of Series D Preferred Stock was issued.

(c) “Convertible Securities” shall mean any evidences of indebtedness, shares or other securities directly or indirectly
convertible into or exchangeable for Common Stock, but excluding Options.

(d) “Additional Shares of Common Stock” shall mean all shares of Common Stock issued (or, pursuant to Subsection 4.4.3
below, deemed to be issued) by the Corporation after the Series D Original Issue Date, other than (1) the following shares of Common Stock and (2) shares of
Common Stock deemed issued pursuant to the following Options and Convertible Securities (clauses (1) and (2), collectively, “Exempted Securities”):

(i)  shares of Common Stock, Options or Convertible Securities issued as a dividend or distribution on Series D
Preferred Stock;

(i1)  shares of Common Stock, Options or Convertible Securities issued by reason of a dividend, stock split, split-
up or other distribution on shares of Common Stock that is covered by Subsection 4.5,4.6,4.7 or4.8;

(iii)  shares of Common Stock or Options issued to employees or directors of, or consultants or advisors to, the
Corporation or any of its subsidiaries pursuant to a plan, agreement or arrangement approved by the Board of
Directors of the Corporation;

(iv) shares of Common Stock or Convertible Securities actually issued upon the exercise of Options or shares of
Common Stock actually issued upon the conversion or exchange of Convertible Securities, in each case
provided such issuance is pursuant to the terms of such Option or Convertible Security;
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(vi)

(vii)

(viii)

(ix)

shares of Common Stock, Options or Convertible Securities issued as payments of interest on notes or other
indebtedness of the Company;

shares of Common Stock, Options or Convertible Securities issued to banks, equipment lessors or other
financial institutions, or to real property lessors, pursuant to a debt financing, equipment leasing or real
property leasing transaction approved by the Board of Directors of the Corporation;

shares of Common Stock, Options or Convertible Securities issued to suppliers or third party service providers
in connection with the provision of goods or services, including placement agents, pursuant to transactions
approved by the Board of Directors of the Corporation;

shares of Common Stock, Options or Convertible Securities issued pursuant to the acquisition of another
corporation by the Corporation by merger, purchase of substantially all of the assets or other reorganization or
to a joint venture agreement, provided, that such issuances are approved by the Board of Directors of the
Corporation; or

shares of Common Stock, Options or Convertible Securities issued in connection with sponsored research,
collaboration, technology license, development, marketing or other similar agreements or strategic
partnerships approved by the Board of Directors of the Corporation.

4.4.2 No Adjustment of Series D Conversion Price. No adjustment in the Series D Conversion Price shall be made as the result of the

issuance or deemed issuance of Additional Shares of Common Stock ifthe Corporation receives written notice from the Requisite Holders agreeing that no
such adjustment shall be made as the result of the issuance or deemed issuance of such Additional Shares of Common Stock. The term “Requisite Holders”
shall mean the holders of at least a majority of the then outstanding shares of Series D Preferred Stock.

4.4.3 Deemed Issue of Additional Shares of Common Stock.

(a) If the Corporation at any time or from time to time after the Series D Original Issue Date shall issue any Options or Convertible
Securities (excluding Options or Convertible Securities which are themselves Exempted Securities) or shall fix a record date for the determination of holders
of'any class of securities entitled to receive any such
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Options or Convertible Securities, then the maximum number of shares of Common Stock (as set forth in the instrument relating thereto, assuming the
satisfaction of any conditions to exercisability, convertibility or exchangeability but without regard to any provision contained therein for a subsequent
adjustment of such number) issuable upon the exercise of such Options or, in the case of Convertible Securities and Options therefor, the conversion or
exchange of such Convertible Securities, shall be deemed to be Additional Shares of Common Stock issued as of the time of such issue or, in case such a
record date shall have been fixed, as of the close of business on such record date.

(b) If the terms of any Option or Convertible Security, the issuance of which resulted in an adjustment to the Series D Conversion
Price pursuant to the terms of Subsection 4.4.4, are revised as a result of an amendment to such terms or any other adjustment pursuant to the provisions of
such Option or Convertible Security (but excluding automatic adjustments to such terms pursuant to anti-dilution or similar provisions of such Option or
Convertible Security) to provide for either (1) any increase or decrease in the number of shares of Common Stock issuable upon the exercise, conversion
and/or exchange of any such Option or Convertible Security or (2) any increase or decrease in the consideration payable to the Corporation upon such
exercise, conversion and/or exchange, then, effective upon such increase or decrease becoming effective, the Series D Conversion Price computed upon the
original issue of such Option or Convertible Security (or upon the occurrence of a record date with respect thereto) shall be readjusted to such Series D
Conversion Price as would have obtained had such revised terms been in effect upon the original date of issuance of such Option or Convertible Security.
Notwithstanding the foregoing, no readjustment pursuant to this clause (b) shall have the effect of increasing the Series D Conversion Price to an amount
which exceeds the lower of (i) the Series D Conversion Price in effect immediately prior to the original adjustment made as a result of the issuance of such
Option or Convertible Security, or (ii) the Series D Conversion Price that would have resulted from any issuances of Additional Shares of Common Stock
(other than deemed issuances of Additional Shares of Common Stock as a result of the issuance of such Option or Convertible Security) between the original
adjustment date and such readjustment date.

(c) If the terms of any Option or Convertible Security (excluding Options or Convertible Securities which are themselves
Exempted Securities), the issuance of which did not result in an adjustment to the Series D Conversion Price pursuant to the terms of Subsection 4.4.4 (either
because the consideration per share (determined pursuant to Subsection 4.4.5) of the Additional Shares of Common Stock subject thereto was equal to or
greater than the Series D Conversion Price then in effect, or because such Option or Convertible Security was issued before the Series D Original Issue Date),
are revised after the Series D Original Issue Date as a result of an amendment to such terms or any other adjustment pursuant to the provisions of such Option
or Convertible Security (but excluding automatic adjustments to such terms pursuant to anti-dilution or similar provisions of such Option or Convertible
Security) to provide for either (1) any increase in the number of shares of Common Stock issuable upon the exercise, conversion or exchange of any such
Option or Convertible Security or (2) any decrease in the consideration payable to the Corporation upon such exercise, conversion or exchange, then such
Option or Convertible Security, as so amended or adjusted, and the Additional Shares of Common Stock subject thereto (determined in the manner provided
in Subsection 4.4.3(a)) shall be deemed to have been issued effective upon such increase or decrease becoming effective.
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(d) Upon the expiration or termination of any unexercised Option or unconverted or unexchanged Convertible Security (or portion
thereof) which resulted (either upon its original issuance or upon a revision of its terms) in an adjustment to the Series D Conversion Price pursuant to the
terms of Subsection 4.4.4, the Series D Conversion Price shall be readjusted to such Series D Conversion Price as would have obtained had such Option or
Convertible Security (or portion thereof) never been issued.

(e) If the number of shares of Common Stock issuable upon the exercise, conversion and/or exchange of any Option or Convertible
Security, or the consideration payable to the Corporation upon such exercise, conversion and/or exchange, is calculable at the time such Option or
Convertible Security is issued or amended but is subject to adjustment based upon subsequent events, any adjustment to the Series D Conversion Price
provided for in this Subsection 4.4.3 shall be effected at the time of such issuance or amendment based on such number of shares or amount of consideration
without regard to any provisions for subsequent adjustments (and any subsequent adjustments shall be treated as provided in clauses (b) and (c) of this
Subsection 4.4.3). If the number of shares of Common Stock issuable upon the exercise, conversion and/or exchange of any Option or Convertible Security,
or the consideration payable to the Corporation upon such exercise, conversion and/or exchange, cannot be calculated at all at the time such Option or
Convertible Security is issued or amended, any adjustment to the Series D Conversion Price that would result under the terms of this Subsection 4.4.3 at the
time of such issuance or amendment shall instead be effected at the time such number of shares and/or amount of consideration is first calculable (even if
subject to subsequent adjustments), assuming for purposes of calculating such adjustment to the Series D Conversion Price that such issuance or amendment
took place at the time such calculation can first be made.

4.4.4 Adjustment of Series D Conversion Price Upon Issuance of Additional Shares of Common Stock. In the event the Corporation shall
at any time after the Series D Original Issue Date issue Additional Shares of Common Stock (including Additional Shares of Common Stock deemed to be
issued pursuant to Subsection 4.4.3), without consideration or for a consideration per share less than $1.46 (subject to appropriate adjustment in the event of
any stock dividend, stock split, combination or other similar recapitalization with respect to the Common Stock), then the Series D Conversion Price shall be
reduced, concurrently with such issue, to a price (calculated to the nearest one-hundredth of a cent) determined in accordance with the formula below;
provided. however that in no event shall the Series D Conversion Price hereunder be reduced under this Section 4.4.4 to a price that is less than $1.46 (subject
to appropriate adjustment in the event of any stock dividend, stock split, combination or other similar recapitalization with respect to the Common Stock):

CP,=CP/* (A+B)+(A+C).
For purposes of the foregoing formula, the following definitions shall apply:
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(a) “CP,” shall mean the Series D Conversion Price in effect immediately after such issue of Additional Shares of Common Stock

(b) “CP,” shall mean the Series D Conversion Price in effect immediately prior to such issue of Additional Shares of Common
Stock;

(c) “A” shall mean the number of shares of Common Stock outstanding immediately prior to such issue of Additional Shares of
Common Stock (treating for this purpose as outstanding all shares of Common Stock issuable upon exercise of Options outstanding immediately prior to
such issue or upon conversion or exchange of Convertible Securities (including the Series D Preferred Stock) outstanding (assuming exercise of any
outstanding Options therefor) immediately prior to such issue);

(d) “B” shall mean the number of shares of Common Stock that would have been issued if such Additional Shares of Common
Stock had been issued at a price per share equal to CP; (determined by dividing the aggregate consideration received by the Corporation in respect of such
issue by CP1); and

(e) “C” shall mean the number of such Additional Shares of Common Stock issued in such transaction.

4.4.5 Determination of Consideration. For purposes of this Subsection 4.4, the consideration received by the Corporation for the issue of
any Additional Shares of Common Stock shall be computed as follows:

(a) Cash and Property: Such consideration shall:
1) insofar as it consists of cash, be computed at the aggregate amount of cash received by the Corporation, excluding

amounts paid or payable for accrued interest;

(ii) insofar as it consists of property other than cash, be computed at the fair market value thereof at the time of such
issue, as determined in good faith by the Board of Directors of the Corporation; and

(iii)  in the event Additional Shares of Common Stock are issued together with other shares or securities or other assets of
the Corporation for consideration which covers both, be the proportion of such consideration so received, computed
as provided in clauses (i) and (ii) above, as determined in good faith by the Board of Directors of the Corporation.

(b) Options and Convertible Securities. The consideration per share received by the Corporation for Additional Shares of Common
Stock deemed to have been issued pursuant to Subsection 4.4.3, relating to Options and Convertible Securities, shall be determined by dividing
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(i)

the total amount, if any, received or receivable by the Corporation as consideration for the issue of such Options or
Convertible Securities, plus the minimum aggregate amount of additional consideration (as set forth in the
instruments relating thereto, without regard to any provision contained therein for a subsequent adjustment of such
consideration) payable to the Corporation upon the exercise of such Options or the conversion or exchange of such
Convertible Securities, or in the case of Options for Convertible Securities, the exercise of such Options for
Convertible Securities and the conversion or exchange of such Convertible Securities, by

the maximum number of shares of Common Stock (as set forth in the instruments relating thereto, without regard to
any provision contained therein for a subsequent adjustment of such number) issuable upon the exercise of such
Options or the conversion or exchange of such Convertible Securities, or in the case of Options for Convertible
Securities, the exercise of such Options for Convertible Securities and the conversion or exchange of such
Convertible Securities.

4.4.6 Multiple Closing Dates. In the event the Corporation shall issue on more than one date Additional Shares of Common Stock that
are a part of one transaction or a series of related transactions and that would result in an adjustment to the Series D Conversion Price pursuant to the terms of
Subsection 4.4.4, and such issuance dates occur within a period of no more than 90 days from the first such issuance to the final such issuance, then, upon the
final such issuance, the Series D Conversion Price shall be readjusted to give effect to all such issuances as if they occurred on the date of the first such
issuance (and without giving effect to any additional adjustments as a result of any such subsequent issuances within such period).

4.5 Adjustment for Stock Splits and Combinations. If the Corporation shall at any time or from time to time after the Series D Original

Issue Date effect a subdivision of the outstanding Common Stock, the Series D Conversion Price in effect immediately before that subdivision shall be
proportionately decreased so that the number of shares of Common Stock issuable on conversion of each share of such series shall be increased in proportion
to such increase in the aggregate number of shares of Common Stock outstanding. If the Corporation shall at any time or from time to time after the Series D
Original Issue Date combine the outstanding shares of Common Stock, the Series D Conversion Price in effect immediately before the combination shall be
proportionately increased so that the number of shares of
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Common Stock issuable on conversion of each share of such series shall be decreased in proportion to such decrease in the aggregate number of shares of
Common Stock outstanding. Any adjustment under this subsection shall become effective at the close of business on the date the subdivision or combination
becomes effective.

4.6 Adjustment for Certain Dividends and Distributions. In the event the Corporation at any time or from time to time after the Series D Original
Issue Date shall make or issue, or fix a record date for the determination of holders of Common Stock entitled to receive, a dividend or other distribution
payable on the Common Stock in additional shares of Common Stock, then and in each such event the Series D Conversion Price in effect immediately
before such event shall be decreased as of the time of such issuance or, in the event such a record date shall have been fixed, as of the close of business on
such record date, by multiplying the Series D Conversion Price then in effect by a fraction:

(1)  the numerator of which shall be the total number of shares of Common Stock issued and outstanding immediately prior to the time
of such issuance or the close of business on such record date, and

(2) the denominator of which shall be the total number of shares of Common Stock issued and outstanding immediately prior to the
time of such issuance or the close of business on such record date plus the number of shares of Common Stock issuable in payment
of such dividend or distribution.

Notwithstanding the foregoing, (a) if such record date shall have been fixed and such dividend is not fully paid or if such distribution is not fully made on the
date fixed therefor, the Series D Conversion Price shall be recomputed accordingly as of the close of business on such record date and thereafter the Series D
Conversion Price shall be adjusted pursuant to this subsection as of the time of actual payment of such dividends or distributions; and (b) no such adjustment
shall be made if the holders of Series D Preferred Stock simultaneously receive a dividend or other distribution of shares of Common Stock in a number equal
to the number of shares of Common Stock as they would have received if all outstanding shares of Series D Preferred Stock had been converted into Common
Stock on the date of such event.

4.7 Adjustments for Other Dividends and Distributions. In the event the Corporation at any time or from time to time after the Series D Original
Issue Date shall make or issue, or fix a record date for the determination of holders of Common Stock entitled to receive, a dividend or other distribution
payable in securities of the Corporation (other than a distribution of shares of Common Stock in respect of outstanding shares of Common Stock) or in other
property and the provisions of Section 1 do not apply to such dividend or distribution, then and in each such event the holders of Series D Preferred Stock
shall receive, simultaneously with the distribution to the holders of Common Stock, a dividend or other distribution of such securities or other property in an
amount equal to the amount of such securities or other property as they would have received if all outstanding shares of Series D Preferred Stock had been
converted into Common Stock on the date of such event.
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4.8 Adjustment for Merger or Reorganization. etc. If there shall occur any reorganization, recapitalization, reclassification, consolidation or
merger involving the Corporation in which the Common Stock (but not the Series D Preferred Stock) is converted into or exchanged for securities, cash or
other property (other than a transaction covered by Subsections 4.4, 4.6 or 4.7), then, following any such reorganization, recapitalization, reclassification,
consolidation or merger, each share of Series D Preferred Stock shall thereafter be convertible in lieu of the Common Stock into which it was convertible prior
to such event into the kind and amount of securities, cash or other property which a holder of the number of shares of Common Stock of'the Corporation
issuable upon conversion of one share of Series D Preferred Stock immediately prior to such reorganization, recapitalization, reclassification, consolidation or
merger would have been entitled to receive pursuant to such transaction; and, in such case, appropriate adjustment (as determined in good faith by the Board
of Directors of the Corporation) shall be made in the application of the provisions in this Section 4 with respect to the rights and interests thereafter of the
holders of the Series D Preferred Stock, to the end that the provisions set forth in this Section 4 (including provisions with respect to changes in and other
adjustments of the Series D Conversion Price) shall thereafter be applicable, as nearly as reasonably may be, in relation to any securities or other property
thereafter deliverable upon the conversion of the Series D Preferred Stock.

4.9 Certificate as to Adjustments. Upon the occurrence of each adjustment or readjustment of the Series D Conversion Price pursuant to this
Section 4, the Corporation at its expense shall, as promptly as reasonably practicable but in any event not later than 10 days thereafter, compute such
adjustment or readjustment in accordance with the terms hereof and furnish to each holder of Series D Preferred Stock a certificate setting forth such
adjustment or readjustment (including the kind and amount of securities, cash or other property into which the Series D Preferred Stock is convertible) and
showing in detail the facts upon which such adjustment or readjustment is based. The Corporation shall, as promptly as reasonably practicable after the
written request at any time of any holder of Series D Preferred Stock (but in any event not later than 10 days thereafter), furnish or cause to be furnished to
such holder a certificate setting forth (i) the Series D Conversion Price then in effect, and (ii) the number of shares of Common Stock and the amount, if any,
of other securities, cash or property which then would be received upon the conversion of Series D Preferred Stock.

4.10 Notice of Record Date. In the event:

(a) the Corporation shall take a record of the holders of its Common Stock (or other capital stock or securities at the time issuable upon
conversion of the Series D Preferred Stock) for the purpose of entitling or enabling them to receive any dividend or other distribution, or to receive any right
to subscribe for or purchase any shares of capital stock of any class or any other securities, or to receive any other security; or

(b) of any capital reorganization of the Corporation, any reclassification of the Common Stock of the Corporation, or any consolidation
or merger of the Corporation; or

(c) of the voluntary or involuntary dissolution, liquidation or winding-up of the Corporation,

-18 -



then, and in each such case, the Corporation will send or cause to be sent to the holders of the Series D Preferred Stock a notice specifying, as the case may be,
(i) the record date for such dividend, distribution or right, and the amount and character of such dividend, distribution or right, or (ii) the effective date on
which such reorganization, reclassification, consolidation, merger, transfer, dissolution, liquidation or winding-up is proposed to take place, and the time, if
any is to be fixed, as of which the holders of record of Common Stock (or such other capital stock or securities at the time issuable upon the conversion of the
Series D Preferred Stock) shall be entitled to exchange their shares of Common Stock (or such other capital stock or securities) for securities or other property
deliverable upon such reorganization, reclassification, consolidation, merger, transfer, dissolution, liquidation or winding-up, and the amount per share and
character of such exchange applicable to the Series D Preferred Stock and the Common Stock. Such notice shall be sent at least 10 days prior to the record
date or effective date for the event specified in such notice.

5. Redemption by Corporation.

5.1 Redemption. Shares of Series D Preferred Stock may be redeemed by the Corporation out of funds lawfully available therefor at a price equal
to the Series D Original Issue Price per share, plus all accrued or declared but unpaid dividends thereon (the “Redemption Price”), at any time after
November 4, 2013, if the closing sales price of the Common Stock for 20 or more trading days in a period of 30 consecutive trading days is equal to or greater
than 200% of'the Series D Conversion Price, provided that the Corporation provides written notice of such redemption to each holder of Series D Preferred
Stock within 30 days of'the end of such 30 consecutive trading day period (the “Redemption Notice”). The Corporation shall send the Redemption Notice to
each holder of record of Series D Preferred Stock not less than 30 days prior to the date fixed by the Corporation for such redemption (the “Redemption
Date”). The Redemption Notice shall state:

(a) the Redemption Date and the Redemption Price;
(b) the date upon which the holder’s right to convert such shares terminates (as determined in accordance with Subsection 4.1); and

(c) that the holder is to surrender to the Corporation, in the manner and at the place designated, his, her or its certificate or certificates
representing the shares of Series D Preferred Stock to be redeemed.

5.2 Surrender of Certificates; Payment. On or before the Redemption Date, each holder of shares of Series D Preferred Stock, unless such holder
has exercised his, her or its right to convert such shares as provided in Section 4, shall surrender the certificate or certificates representing such shares (or, if
such registered holder alleges that such certificate has been lost, stolen or destroyed, a lost certificate affidavit and agreement reasonably acceptable to the
Corporation to indemnify the Corporation against any claim that may be made against the Corporation on account of the alleged loss, theft or destruction of
such certificate) to the Corporation, in the manner and at the place designated in the Redemption Notice, and thereupon the Redemption Price for such shares
shall be payable to the order of the person whose name appears on such certificate or certificates as the owner thereof.
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5.3 Rights Subsequent to Redemption. Ifthe Redemption Notice shall have been duly given, and if on the Redemption Date the Redemption
Price payable upon redemption of the shares of Series D Preferred Stock is paid or tendered for payment or deposited with an independent payment agent so
as to be available therefor in a timely manner, then notwithstanding that the certificates evidencing any of the shares of Series D Preferred Stock so called for
redemption shall not have been surrendered, dividends with respect to such shares of Series D Preferred Stock shall cease to accrue after such Redemption
Date and all rights with respect to such shares shall forthwith after the Redemption Date terminate, except only the right of the holders to receive the
Redemption Price without interest upon surrender of their certificate or certificates therefor.

6. Fundamental Change Redemption.

6.1 Fundamental Change. Upon the occurrence of a Fundamental Change, each holder of shares of Series D Preferred Stock may, at its sole
option, require the Corporation to purchase all or a portion of its shares of Series D Preferred Stock (the “Fundamental Change Redemption”) at a price equal
to Redemption Price. A “Fundamental Change” shall mean any of the following events:

(a) any “person” or “group” (each term as defined in the Exchange Act) that is not an affiliate of any holder of shares of Series D Preferred
Stock becoming the “beneficial owner” (as defined in the Exchange Act) of voting securities of the Corporation, representing 66 2/3% or more of the
outstanding voting securities of the Corporation (treating all securities convertible or exchangeable into or exercisable for shares of Common Stock as
having been fully converted, exchanged and exercised, without regard to any exercise, conversion or exchange limitations therein) other than in connection
with a transaction described in clause (d) below;

(b) the recapitalization or reclassification of the Common Stock of the Corporation;

(c) a sale of all or substantially all of the assets of the Corporation’s assets to a person that is not an affiliate of any holder of shares of
Series D Preferred Stock; or

(d) a merger, consolidation, business combination or similar transaction the result of which a “person” or “group” (each as defined in the
Exchange Act) that is not an affiliate of any holder of shares of Series D Preferred Stock owns voting securities representing 66 2/3% or more of the
outstanding voting securities of the surviving entity upon completion of such transaction.

6.2 Exercise of Fundamental Change Redemption Option. The Company shall send a written notice (the “Fundamental Change Notice”) to each
holder of shares of Series D Preferred Stock of (i) the occurrence of a Fundamental Change described in Subsection 6.1(a) above, within 10 days of the
Corporation’s becoming aware of the occurrence of such Fundamental Change, and (ii) a Fundamental Change described in Subsection 6.1(b)-(d) above, in
accordance with Section 4.10. The Fundamental Change Notice shall describe the
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Fundamental Change and state that each holder of shares of Series D Preferred Stock has the right to require a Fundamental Change Redemption. In order to
require a Fundamental Change Redemption, a holder of Series D Preferred Stock must deliver written notice to the Corporation requesting the Fundamental
Change Redemption within five days after the date of the Fundamental Change Notice and stating the number of shares of Series D Preferred Stock to be
redeemed. Unless prohibited by Delaware law governing distributions to stockholders, the Corporation shall redeem the shares of Series D Preferred Stock
requested to be redeemed at a price equal to the Redemption Price and on a date to be fixed by the Corporation which shall not be more than 30 days from the
date of the last timely delivered Fundamental Change Redemption request. If, on the date of the Fundamental Change Redemption, Delaware law governing
distributions to stockholders prevents the Corporation from redeeming all shares of Series D Preferred Stock to be redeemed, the Corporation shall ratably
redeem the maximum number of shares that it may redeem consistent with such law, and shall redeem the remaining shares as soon as it may lawfully do so
under such law.

6.3 Redemption Notice. Following receipt of a timely request for a Fundamental Change Redemption by a holder of Series D Preferred Stock, the
Corporation shall send written notice of the mandatory redemption to the holder stating:

(a) the date fixed for the Fundamental Redemption (the “Fundamental Redemption Date”) and the Redemption Price;
(b) the date upon which the holder’s right to convert such shares terminates (as determined in accordance with Subsection 4.1); and

(c) that the holder is to surrender to the Corporation, in the manner and at the place designated, his, her or its certificate or certificates
representing the shares of Series D Preferred Stock to be redeemed.

6.4 Surrender of Certificates: Payment. On or before the Fundamental Redemption Date, each holder of shares of Series D Preferred Stock to be
redeemed on such Redemption Date, unless such holder has exercised his, her or its right to convert such shares as provided in Section 4, shall surrender the
certificate or certificates representing such shares (or, if such registered holder alleges that such certificate has been lost, stolen or destroyed, a lost certificate
affidavit and agreement reasonably acceptable to the Corporation to indemnify the Corporation against any claim that may be made against the Corporation
on account of the alleged loss, theft or destruction of such certificate) to the Corporation, in the manner and at the place designated in the notice from the
Corporation, and thereupon the Redemption Price for such shares shall be payable to the order of the person whose name appears on such certificate or
certificates as the owner thereof. In the event less than all of the shares of Series D Preferred Stock represented by a certificate are redeemed, a new certificate
representing the unredeemed shares of Series D Preferred Stock shall promptly be issued to such holder.

6.5 Rights Subsequent to Redemption. If on the Fundamental Redemption Date the Redemption Price payable upon redemption of the shares of
the Series D Preferred Stock to be redeemed on such Redemption Date is paid or tendered for payment or deposited with an independent payment agent so as
to be available therefor in a timely manner, then
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notwithstanding that the certificates evidencing any of the shares of Series D Preferred Stock so called for redemption shall not have been surrendered,
dividends with respect to such shares of Series D Preferred Stock shall cease to accrue after such Redemption Date and all rights with respect to such shares
shall forthwith after the Fundamental Redemption Date terminate, except only the right to the holders to receive the Redemption Price without interest upon
surrender of their certificate or certificates therefor.

6.6 Fundamental Change and Dividends. Upon the occurrence of a Fundamental Change as described in Subsection 6.1(c)-(d), the Company’s
obligation to pay Series D Preferred Dividends shall terminate.

7. Redeemed or Otherwise Acquired Shares. Any shares of Series D Preferred Stock that are redeemed or otherwise acquired by the Corporation or any
of'its subsidiaries shall be automatically and immediately cancelled and retired and shall not be reissued, sold or transferred. Neither the Corporation nor any
of its subsidiaries may exercise any voting or other rights granted to the holders of Series D Preferred Stock following redemption.

8. Waiver. Any of the rights, powers, preferences and other terms of the Series D Preferred Stock set forth herein may be waived on behalf of all holders
of Series D Preferred Stock by the affirmative written consent or vote of the Requisite Holders.

9. Notices. Any notice required or permitted to be given to a holder of shares of Series D Preferred Stock shall be mailed, postage prepaid, to the post
office address last shown on the records of the Corporation, or given by electronic communication in compliance with the provisions of the General
Corporation Law, and shall be deemed sent upon such mailing or electronic transmission.

IN WITNESS WHEREOF, this Certificate of Designations has been executed by a duly authorized officer of this corporation on this 4t day of
November, 2011.

By: /s/ Sudhir Agrawal

Chief Executive Officer
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CERTIFICATE OF AMENDMENT
TO THE
RESTATED CERTIFICATE OF INCORPORATION
OF
IDERA PHARMACEUTICALS, INC.

Idera Pharmaceuticals, Inc. (hereinafter called the “Corporation”), organized and existing under and by virtue of the General Corporation Law of the
State of Delaware, does hereby certify as follows:

By action of the Board of Directors of the Corporation at a meeting held on March 27,2012, the Board of Directors of the Corporation duly adopted a
resolution, pursuant to Section 242 of the General Corporation Law of the State of Delaware, setting forth an amendment to the Restated Certificate of
Incorporation of the Corporation, as amended to date (the “Certificate of Incorporation™), and declaring said amendment to be advisable. The stockholders of
the Corporation duly approved said proposed amendment in accordance with Section 242 of the General Corporation Law of the State of Delaware at a
meeting of stockholders held on June 12,2012. The resolution setting forth the amendment is as follows:

RESOLVED: That the first paragraph of Article FOURTH of the Certificate of Incorporation be and hereby is amended and restated in its entirety so
that the same shall read as follows:

“FOURTH. The total number of shares of all classes of stock which the Corporation shall have authority to issue is (i) One Hundred Forty Million
(140,000,000) shares of Common Stock, $.001 par value per share (“Common Stock™), and (ii) Five Million (5,000,000) shares of Preferred Stock, $.01 par
value per share (“Preferred Stock”), which may be issued from time to time in one or more series as set forth in Part B of this Article FOURTH.”

IN WITNESS WHEREOF, the Corporation has caused this Certificate of Amendment to be signed by its duly authorized officer this 13th day of June,
2012.

IDERA PHARMACEUTICALS, INC.

By: /s/ Sudhir Agrawal

Chief Executive Officer
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EXHIBIT 31.1

CERTIFICATION OF CHIEF EXECUTIVE OFFICER PURSUANT TO EXCHANGE ACT RULES 13a-14 AND
15d-14, AS ADOPTED PURSUANT TO SECTION 302 OF SARBANES-OXLEY ACT OF 2002

I, Sudhir Agrawal, certify that:
1. T have reviewed this Quarterly Report on Form 10-Q of Idera Pharmaceuticals, Inc.;

2. Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to make the
statements made, in light of the circumstances under which such statements were made, not misleading with respect to the period covered by this report;

3. Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material respects the
financial condition, results of operations and cash flows of the registrant as of, and for, the periods presented in this report;

4. The registrant’s other certifying officer and I are responsible for establishing and maintaining disclosure controls and procedures (as defined in
Exchange Act Rules 13a-15(e) and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 13a-15(f) and 15d-15(f)) for the
registrant and have:

a) Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our supervision, to ensure
that material information relating to the registrant, including its consolidated subsidiaries, is made known to us by others within those entities, particularly
during the period in which this report is being prepared;

b) Designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed under our
supervision, to provide reasonable assurance regarding the reliability of financial reporting and the preparation of financial statements for external purposes
in accordance with generally accepted accounting principles;

c) Evaluated the effectiveness of the registrant’s disclosure controls and procedures and presented in this report our conclusions about the effectiveness
of'the disclosure controls and procedures, as of the end of the period covered by this report based on such evaluation; and

d) Disclosed in this report any change in the registrant’s internal control over financial reporting that occurred during the registrant’s most recent fiscal
quarter (the registrant’s fourth fiscal quarter in the case of an annual report) that has materially affected, or is reasonably likely to materially affect, the
registrant’s internal control over financial reporting; and

5. The registrant’s other certifying officer and I have disclosed, based on our most recent evaluation of internal control over financial reporting, to the
registrant’s auditors and the audit committee of the registrant’s board of directors (or persons performing the equivalent functions):

a) All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting which are reasonably
likely to adversely affect the registrant’s ability to record, process, summarize and report financial information; and

b) Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant’s internal control over
financial reporting.

Dated: August 9,2012 /s/ SUDHIR AGRAWAL

Sudhir Agrawal
Chief Executive Officer




EXHIBIT 31.2

CERTIFICATION OF CHIEF FINANCIAL OFFICER PURSUANT TO EXCHANGE ACT RULES 13a-14 AND
15d-14, AS ADOPTED PURSUANT TO SECTION 302 OF SARBANES-OXLEY ACT OF 2002

I, Louis J. Arcudi, III certify that:
1. T have reviewed this Quarterly Report on Form 10-Q of Idera Pharmaceuticals, Inc.;

2. Based on my knowledge, this report does not contain any untrue statement of a material fact or omit to state a material fact necessary to make the
statements made, in light of the circumstances under which such statements were made, not misleading with respect to the period covered by this report;

3. Based on my knowledge, the financial statements, and other financial information included in this report, fairly present in all material respects the
financial condition, results of operations and cash flows of the registrant as of, and for, the periods presented in this report;

4. The registrant’s other certifying officer and I are responsible for establishing and maintaining disclosure controls and procedures (as defined in
Exchange Act Rules 13a-15(e) and 15d-15(e)) and internal control over financial reporting (as defined in Exchange Act Rules 13a-15(f) and 15d-15(f)) for the
registrant and have:

a) Designed such disclosure controls and procedures, or caused such disclosure controls and procedures to be designed under our supervision, to ensure
that material information relating to the registrant, including its consolidated subsidiaries, is made known to us by others within those entities, particularly
during the period in which this report is being prepared;

b) Designed such internal control over financial reporting, or caused such internal control over financial reporting to be designed under our
supervision, to provide reasonable assurance regarding the reliability of financial reporting and the preparation of financial statements for external purposes
in accordance with generally accepted accounting principles;

c) Evaluated the effectiveness of the registrant’s disclosure controls and procedures and presented in this report our conclusions about the effectiveness
of'the disclosure controls and procedures, as of the end of the period covered by this report based on such evaluation; and

d) Disclosed in this report any change in the registrant’s internal control over financial reporting that occurred during the registrant’s most recent fiscal
quarter (the registrant’s fourth fiscal quarter in the case of an annual report) that has materially affected, or is reasonably likely to materially affect, the
registrant’s internal control over financial reporting; and

5. The registrant’s other certifying officer and I have disclosed, based on our most recent evaluation of internal control over financial reporting, to the
registrant’s auditors and the audit committee of the registrant’s board of directors (or persons performing the equivalent functions):

a) All significant deficiencies and material weaknesses in the design or operation of internal control over financial reporting which are reasonably
likely to adversely affect the registrant’s ability to record, process, summarize and report financial information; and

b) Any fraud, whether or not material, that involves management or other employees who have a significant role in the registrant’s internal control over
financial reporting.

Dated: August 9,2012 /s/ LOUIS J. ARCUDI, III

Louis J. Arcudi, ITT
Chief Financial Officer




EXHIBIT 32.1

CERTIFICATION OF CHIEF EXECUTIVE OFFICER PURSUANT TO 18 U.S.C. SECTION 1350, AS
ADOPTED
PURSUANT TO SECTION 906 OF THE SARBANES-OXLEY ACT OF 2002

In connection with the Quarterly Report on Form 10-Q of Idera Pharmaceuticals, Inc. (the “Company”) for the period ended June 30,2012 as filed with
the Securities and Exchange Commission on the date hereof (the “Report™), the undersigned, Sudhir Agrawal, Chief Executive Officer of the Company,
hereby certifies, pursuant to 18 U.S.C. Section 1350, that:

(1) the Report fully complies with the requirements of Section 13(a) or 15(d) of the Securities Exchange Act of 1934; and
(2) the information contained in the Report fairly presents, in all material respects, the financial condition and results of operations of the Company.

A signed original of this written statement has been provided to Idera Pharmaceuticals, Inc. and will be retained by Idera Pharmaceuticals, Inc. and
furnished to the Securities and Exchange Commission or its staff upon request.

Dated: August 9,2012 /s/ SUDHIR AGRAWAL

Sudhir Agrawal
Chief Executive Officer



EXHIBIT 32.2

CERTIFICATION OF CHIEF FINANCIAL OFFICER PURSUANT TO 18 U.S.C. SECTION 1350, AS
ADOPTED
PURSUANT TO SECTION 906 OF THE SARBANES-OXLEY ACT OF 2002

In connection with the Quarterly Report on Form 10-Q of Idera Pharmaceuticals, Inc. (the “Company”) for the period ended June 30,2012 as filed with
the Securities and Exchange Commission on the date hereof (the “Report”), the undersigned, Louis J. Arcudi, III, Chief Financial Officer of the Company,
hereby certifies, pursuant to 18 U.S.C. Section 1350, that:

(1) the Report fully complies with the requirements of Section 13(a) or 15(d) of the Securities Exchange Act of 1934; and
(2) the information contained in the Report fairly presents, in all material respects, the financial condition and results of operations of the Company.

A signed original of this written statement has been provided to Idera Pharmaceuticals, Inc. and will be retained by Idera Pharmaceuticals, Inc. and
furnished to the Securities and Exchange Commission or its staff upon request.

Dated: August 9,2012 /s/ LOUIS J. ARCUDI, III

Louis J. Arcudi, ITT
Chief Financial Officer
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