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EXPLANATORY NOTE

This Registration Statement on Form S-8 is being filed by HOOKIPA Pharma Inc. (the “Registrant”) to register (i) 500,000 shares of common
stock, par value $0.0001 per share (“Common Stock”), of the Registrant that may be issued pursuant to equity awards granted pursuant to the HOOKIPA
Pharma Inc. 2023 Inducement Plan; (ii) additional securities issuable pursuant to the Registrant’s 2019 Stock Option and Incentive Plan (the “2019 Plan”),
as amended, as a result of the operation of an automatic annual increase provision therein, which added an aggregate of 2,188,666 shares of Common Stock
on January 1, 2023, and 1,000,000 shares of Common Stock as a result of the Amendment and Restatement (as defined below); and (iii) additional
securities issuable pursuant to the Registrant’s 2019 Employee Stock Purchase Plan (the “2019 ESPP”) as a result of the operation of an automatic annual
increase provision therein, which added an aggregate of 547,166 shares of Common Stock on January 1, 2023.

On April 15, 2022, the Registrant’s board of directors approved an amendment and restatement to the 2019 Plan (the “Amendment and
Restatement”) to increase the maximum number of shares of Common Stock reserved and available for issuance under the 2019 Plan by 1,000,000, and the
Amendment and Restatement was approved by the Registrant’s stockholders on June 30, 2022. Pursuant to the Amendment and Restatement, the additional
securities registered hereby include these 1,000,000 shares of Common Stock.

The additional securities registered herein pursuant to the 2019 Plan, as amended and restated, and the 2019 ESPP, are of the same class as other
securities for which registration statements filed on Form S-8 (SEC File Nos. 333-230995, 333-237285, and 333-264587) of the Registrant are effective.
Accordingly, the information contained in the Registrant’s registration statements on Form S-8 (SEC File Nos. 333-230995, 333-237285, and 333-264587)
filed with the Securities and Exchange Commission (the “SEC”) on April 23, 2019, March 19, 2020, and April 29, 2022, respectively, are hereby
incorporated by reference pursuant to General Instruction E.

PART I
INFORMATION REQUIRED IN THE SECTION 10(a) PROSPECTUS
Item 1. Plan Information.

The documents containing the information specified in this Item 1 will be sent or given to participants as specified by Rule 428(b)(1) under the
Securities Act of 1933, as amended (the “Securities Act”). In accordance with the rules and regulations of the SEC and the instructions to Form S-8, such
documents are not being filed with the SEC either as part of this Registration Statement or as prospectuses or prospectus supplements pursuant to Rule 424
under the Securities Act.

Item 2. Registrant Information and Employee Plan Annual Information.

The documents containing the information specified in this Item 2 will be sent or given to participants, without charge, upon written or oral
request, as specified by Rule 428(b)(1) under the Securities Act. In accordance with the rules and regulations of the SEC and the instructions to Form S-
8, such documents are not being filed with the SEC either as part of this Registration Statement or as prospectuses or prospectus supplements pursuant to
Rule 424 under the Securities Act. Requests for such documents should be addressed to:

HOOKIPA Pharma Inc.
350 Fifth Avenue, 72nd Floor, Suite 7240
New York, New York 10118
+43 1 890 63 60



https://www.sec.gov/Archives/edgar/data/1760542/000110465919023110/a19-8451_1s8.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465920035912/tm2013164-1_s8.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465922053631/tm2213961d1_s8.htm

PART II
INFORMATION REQUIRED IN THE REGISTRATION STATEMENT
Item 3. Incorporation of Documents by Reference.
The Registrant hereby incorporates by reference into this Registration Statement the following documents filed with the SEC:

(a) The Registrant’s Annual Report on Form 10-K for the year ended December 31, 2022, which contains the Registrant’s audited financial statements
for the latest fiscal year for which such statements have been filed;

(b) All other reports filed pursuant to Section 13(a) or 15(d)_of the Securities Exchange Act of 1934, as amended (the “Exchange Act”), since the end
of the fiscal year covered by the Registrant’s Annual Report on Form 10-K referred to in (a)_above; and

(c) The description of the Registrant’s Common Stock contained in the Registrant’s Registration Statement on Form 8-A (File No. 001-38869), filed

All documents that the Registrant subsequently files pursuant to Sections 13(a), 13(c), 14 and 15(d) of the Exchange Act prior to the filing of a post-
effective amendment to this Registration Statement which indicates that all of the shares of Common Stock offered have been sold or which deregisters all
of such shares then remaining unsold, shall be deemed to be incorporated by reference in this Registration Statement and to be a part hereof from the date
of the filing of such documents.

Any statement contained in a document incorporated or deemed to be incorporated by reference herein shall be deemed to be modified or superseded
to the extent that a statement contained herein or in any other subsequently filed document which also is or is deemed to be incorporated by reference
herein modifies or supersedes such statement. Any such statement so modified or superseded shall not be deemed, except as so modified or superseded, to
constitute a part of this Registration Statement.

Under no circumstances will any information filed under current items 2.02 or 7.01 of Form 8-K be deemed incorporated herein by reference unless
such Form 8-K expressly provides to the contrary.

Item 4. Description of Securities.

Not applicable.

Item 5. Interests of Named Experts and Counsel.

Not applicable.



https://www.sec.gov/ix?doc=/Archives/edgar/data/1760542/000155837023003778/hook-20221231x10k.htm
https://www.sec.gov/ix?doc=/Archives/edgar/data/1760542/000155837023003778/hook-20221231x10k.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465919021347/a19-8332_18a12b.htm

Item 6. Indemnification of Directors and Officers.

Section 145 of the Delaware General Corporation Law (the “DGCL”) authorizes a corporation to indemnify its directors and officers against liabilities
arising out of actions, suits and proceedings to which they are made or threatened to be made a party by reason of the fact that they have served or are
currently serving as a director or officer to a corporation. The indemnity may cover expenses (including attorneys’ fees) judgments, fines and amounts paid
in settlement actually and reasonably incurred by the director or officer in connection with any such action, suit or proceeding. Section 145 permits
corporations to pay expenses (including attorneys’ fees) incurred by directors and officers in advance of the final disposition of such action, suit or
proceeding. In addition, Section 145 provides that a corporation has the power to purchase and maintain insurance on behalf of its directors and officers
against any liability asserted against them and incurred by them in their capacity as a director or officer, or arising out of their status as such, whether or not
the corporation would have the power to indemnify the director or officer against such liability under Section 145.

The Registrant has adopted provisions in its amended and restated certificate of incorporation and amended and restated bylaws that limit or eliminate
the personal liability of its directors to the fullest extent permitted by the DGCL, as it now exists or may in the future be amended. Consequently, a director
will not be personally liable to the Registrant or its stockholders for monetary damages or breach of fiduciary duty as a director, except for liability for:

any breach of the director’s duty of loyalty to us or our stockholders;

any act or omission not in good faith or that involves intentional misconduct or a knowing violation of law;
any unlawful payments related to dividends or unlawful stock purchases, redemptions or other distributions; or
any transaction from which the director derived an improper personal benefit.

These limitations of liability do not alter director liability under the federal securities laws and do not affect the availability of equitable remedies such
as an injunction or rescission.

In addition, the Registrant’s amended and restated bylaws provide that:

the Registrant will indemnify its directors, officers and, in the discretion of its board of directors, certain employees to the fullest extent
permitted by the DGCL, as it now exists or may in the future be amended; and

the Registrant will advance reasonable expenses, including attorneys’ fees, to its directors and, in the discretion of its board of directors, to its
officers and certain employees, in connection with legal proceedings relating to their service for or on behalf of the Registrant, subject to
limited exceptions.

The Registrant has entered into indemnification agreements with each of its directors and executive officers. These agreements provide that the
Registrant will indemnify each of its directors, certain of its executive officers and, at times, their affiliates to the fullest extent permitted by Delaware law.
The Registrant will advance expenses, including attorneys’ fees (but excluding judgments, fines and settlement amounts), to each indemnified director,
executive officer or affiliate in connection with any proceeding in which indemnification is available and the Registrant will indemnify its directors and
officers for any action or proceeding arising out of that person’s services as a director or officer brought on behalf of the Registrant or in furtherance of its
rights. Additionally, certain of the Registrant’s directors or officers may have certain rights to indemnification, advancement of expenses or insurance
provided by their affiliates or other third parties, which indemnification relates to and might apply to the same proceedings arising out of such director’s or
officer’s services as a director referenced herein. Nonetheless, the Registrant has agreed in the indemnification agreements that its obligations to those same
directors or officers are primary and any obligation of such affiliates or other third parties to advance expenses or to provide indemnification for the
expenses or liabilities incurred by those directors are secondary.




The Registrant also maintains general liability insurance which covers certain liabilities of its directors and officers arising out of claims based on
acts or omissions in their capacities as directors or officers, including liabilities under the Securities Act.

Item 7. Exemption from Registration Claimed.

Not applicable.
Item 8. Exhibits.

See the Exhibit Index for a list of exhibits filed as part of this Registration Statement, which Exhibit Index is incorporated herein by reference.
Item 9. Undertakings.
(a) The Registrant hereby undertakes:

(1) To file, during any period in which offers or sales are being made, a post-effective amendment to this Registration Statement:

(i) To include any prospectus required by Section 10(a)(3) of the Securities Act.

(ii) To reflect in the prospectus any facts or events arising after the effective date of the Registration Statement (or the most recent post-
effective amendment thereof) which, individually or in the aggregate, represent a fundamental change in the information set forth in the Registration
Statement. Notwithstanding the foregoing, any increase or decrease in volume of securities offered (if the total dollar value of securities offered would not
exceed that which was registered) and any deviation from the low or high end of the estimated maximum offering range may be reflected in the form of
prospectus filed with the Commission pursuant to Rule 424(b) if, in the aggregate, the changes in volume and price represent no more than a 20% change
in the maximum aggregate offering price set forth in the “Calculation of Registration Fee” table in the effective Registration Statement.

(iii) To include any material information with respect to the plan of distribution not previously disclosed in the Registration Statement or
any material change to such information in the Registration Statement.

Provided, however, that paragraphs (a)(1)(i) and (a)(1)(ii) herein do not apply if the information required to be included in a post-effective
amendment by those paragraphs is contained in reports filed with or furnished to the Commission by the Registrant pursuant to Section 13 or
Section 15(d) of the Exchange Act (15 U.S.C. 78m or 780(d)) that are incorporated by reference in the Registration Statement.

(2) That, for the purpose of determining any liability under the Securities Act, each such post-effective amendment shall be deemed to be a new
registration statement relating to the securities offered therein, and the offering of such securities at that time shall be deemed to be the initial bona fide
offering thereof.

(3) To remove from registration by means of a post-effective amendment any of the securities being registered which remain unsold at the
termination of the offering.

(b) The undersigned Registrant hereby undertakes that, for purposes of determining any liability under the Securities Act, each filing of the Registrant’s
annual report pursuant to Section 13(a) or Section 15(d) of the Exchange Act (and, where applicable, each filing of an employee benefit plan’s annual
report pursuant to Section 15(d) of the Exchange Act) that is incorporated by reference in the Registration Statement shall be deemed to be a new
registration statement relating to the securities offered therein, and the offering of such securities at that time shall be deemed to be the initial bona fide
offering thereof.




(h) Insofar as indemnification for liabilities arising under the Securities Act may be permitted to directors, officers and controlling persons of the Registrant
pursuant to the foregoing provisions, or otherwise, the Registrant has been advised that in the opinion of the SEC such indemnification is against public
policy as expressed in the Securities Act and is, therefore, unenforceable. In the event that a claim for indemnification against such liabilities (other than the
payment by the Registrant of expenses incurred or paid by a director, officer or controlling person of the Registrant in the successful defense of any action,
suit or proceeding) is asserted by such director, officer or controlling person in connection with the securities being registered, the Registrant will, unless in
the opinion of its counsel the matter has been settled by controlling precedent, submit to a court of appropriate jurisdiction the question whether such
indemnification by it is against public policy as expressed in the Securities Act and will be governed by the final adjudication of such issue.




EXHIBIT INDEX

Exhibit
No. Description of Exhibit

4.1 Amended and Restated Certificate of Incorporation of the Registrant (filed as Exhibit 3.1 to the Registrant’s Annual Report on Form 10-K,
filed with the SEC on March 24, 2022, and incorporated by reference herein).

4.2 Certificate of Amendment of Amended and Restated Certificate of Incorporation of the Registrant (filed as Exhibit 3.1 to the Registrant’s
Current Report on Form 8-K, filed with the SEC on July 1, 2022, and incorporated by reference herein).

4.3 Amended and Restated By-laws of the Registrant (filed as Exhibit 3.2 to the Registrant’s Current Report on Form 8-K, filed with the SEC on
April 23, 2019, and incorporated by reference herein).

4.4 Specimen stock certificate evidencing the shares of common stock (filed as Exhibit 4.1 to the Registrant’s Registration Statement on Form S-1,
as amended (File No. 333-230451), filed with the SEC on April 8, 2019, and incorporated by reference herein).

4.5 Shareholders Agreement among the Registrant and certain of its shareholders, dated February 15, 2019 (filed as Exhibit 4.1 to the Registrant’s
Current Report on Form 8-K, filed with the SEC on April 23, 2019, and incorporated by reference herein).

5.1%* Opinion of Goodwin Procter LLP.

23.1%* Consent of PwC Wirtschaftspriifung GmbH, independent registered public accounting firm.

23.2% Consent of Goodwin Procter LLP (included in Exhibit 5.1).

24.1* Power of Attorney (included on signature page).

99.1 2019 Stock Option and Incentive Plan, as amended and restated (filed as Annex C to the Registrant’s Definitive Proxy Statement on Schedule
14A filed on May 16, 2022, and incorporated by reference herein).

99.2 Form of Incentive Stock Option Agreement under the Registrant’s 2019 Stock Option and Incentive Plan (filed as Exhibit 10.3 to the
Registrant’s Registration Statement on Form S-1, as amended (File No. 333-230451), filed with the SEC on April 8, 2019, and incorporated by,
reference herein).

99.3 Form of Non-Qualified Stock Option Agreement for Company Employees under the Registrant’s 2019 Stock Option and Incentive Plan (filed
as Exhibit 10.4 to the Registrant’s Registration Statement on Form S-1, as amended (File No. 333-230451), filed with the SEC on April 8,
2019, and incorporated by reference herein).

99.4 Form of Non-Qualified Stock Option Agreement for Non-Employee Directors under the Registrant’s 2019 Stock Option and Incentive Plan
(filed as Exhibit 10.5 to the Registrant’s Registration Statement on Form S-1, as amended (File No. 333-230451), filed with the SEC on
April 8, 2019, and incorporated by reference herein).

99.5 Form of Restricted Stock Award Agreement under the Registrant’s 2019 Stock Option and Incentive Plan (filed as Exhibit 10.6 to the

Registrant’s Registration Statement on Form S-1, as amended (File No. 333-230451), filed with the SEC on April 8, 2019, and incorporated by,
reference herein).



https://www.sec.gov/Archives/edgar/data/1760542/000155837022004211/hook-20211231xex3d1.htm
https://www.sec.gov/Archives/edgar/data/1760542/000155837022004211/hook-20211231xex3d1.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465922076551/tm2220184d1_ex3-1.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465922076551/tm2220184d1_ex3-1.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465919023112/a19-8744_1ex3d2.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465919023112/a19-8744_1ex3d2.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-4_1.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-4_1.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465919023112/a19-8744_1ex4d1.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465919023112/a19-8744_1ex4d1.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465922061277/tm223578-2_def14a.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465922061277/tm223578-2_def14a.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_3.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_3.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_4.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_4.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_5.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_5.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_6.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_6.htm
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Exhibit 10.7 to the Registrant’s Registration Statement on Form S-1, as amended (File No. 333-230451), filed with the SEC on April 8, 2019,
and incorporated by reference herein).

Form of Restricted Stock Award Agreement for Non-Employee Directors under the Registrant’s 2019 Stock Option and Incentive Plan (filed
as Exhibit 10.8 to the Registrant’s Registration Statement on Form S-1, as amended (File No. 333-230451), filed with the SEC on April 8,

Filing Fee Table.

* Filed herewith.



https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_7.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_7.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_8.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_8.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_9.htm
https://www.sec.gov/Archives/edgar/data/1760542/000104746919002035/a2238259zex-10_9.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465923045006/tm2312420d2_ex10-1.htm
https://www.sec.gov/Archives/edgar/data/1760542/000110465923045006/tm2312420d2_ex10-1.htm

SIGNATURES
Pursuant to the requirements of the Securities Act of 1933, the Registrant certifies that it has reasonable grounds to believe that it meets all of the
requirements for filing on Form S-8 and has duly caused this Registration Statement to be signed on its behalf by the undersigned, thereunto duly
authorized, in the City of New York, State of New York, on April 13, 2023.
HOOKIPA PHARMA INC.

By: /s/ Joern Aldag

Joern Aldag
Chief Executive Officer

POWER OF ATTORNEY AND SIGNATURES

We, the undersigned officers and directors of HOOKIPA Pharma Inc. (the “Registrant”), hereby severally constitute and appoint Joern Aldag and Reinhard
Kandera, and each of them singly, our true and lawful attorneys, with full power to them, and to each of them singly, to sign for us and in our names in the
capacities indicated below, any and all amendments (including post-effective amendments) to this Registration Statement, and all other documents in
connection therewith to be filed with the Securities and Exchange Commission, and generally to do all things in our names and on our behalf in such
capacities to enable the Registrant to comply with the provisions of the Securities Act of 1933, as amended, and all requirements of the Securities and
Exchange Commission.

Pursuant to the requirements of the Securities Act of 1933, this Registration Statement has been signed by the following persons in the capacities and on
the dates indicated:

Signature Title(s) Date
/s/ Joern Aldag Chief Executive Officer and Director April 13, 2023
Joern Aldag (Principal Executive Officer)
/s/ Reinhard Kandera Chief Financial Officer and Director April 13, 2023
Reinhard Kandera (Principal Financial and Accounting Officer)
/s/ Jan van de Winkel Chairman of the Board April 13, 2023

Jan van de Winkel, Ph.D.

/s/ David Kaufman Director April 13, 2023
David Kaufman

/s/ Malte Peters Director April 13, 2023
Malte Peters, M.D.

/s/ Terry Coelho Director April 13, 2023
Terry Coelho
/s/ Julie O’Neill Director April 13, 2023

Julie O’Neill

/s/ Timothy Reilly Director April 13, 2023
Timothy Reilly, Ph.D.




Exhibit 5.1

Goodwin Procter LLp

(3 coopwiN

New York, NY 10018

goodwinlaw.com
+1 212 813 8800

April 13, 2023

HOOKIPA Pharma Inc.

350 Fifth Avenue, 72nd Floor
Suite 7240

New York, NY 10118

Re: Securities Being Registered under Registration Statement on Form S-8

We have acted as counsel to you in connection with your filing of a Registration Statement on Form S-8 (the “Registration Statement”) pursuant to the
Securities Act of 1933, as amended (the “Securities Act”), on or about the date hereof relating to an aggregate of 4,235,832 shares (the “Shares™) of
Common Stock, $0.0001 par value per share (“Common Stock”), of HOOKIPA Pharma Inc., a Delaware corporation (the “Company”), that may be issued
pursuant to the HOOKIPA Pharma Inc. 2023 Inducement Plan (the “Inducement Plan”), the Company’s 2019 Stock Option and Incentive Plan, and the
Company’s 2019 Employee Stock Purchase Plan (the “Plans”).

We have reviewed such documents and made such examination of law as we have deemed appropriate to give the opinions set forth below. We have relied,
without independent verification, on certificates of public officials and, as to matters of fact material to the opinion set forth below, on certificates of
officers of the Company.

The opinion set forth below is limited to the Delaware General Corporation Law.

For purposes of the opinion set forth below, we have assumed that no event occurs that causes the number of authorized shares of Common Stock available
for issuance by the Company to be less than the number of then unissued Shares.

Based on the foregoing, we are of the opinion that the Shares have been duly authorized and, upon issuance and delivery against payment therefor in
accordance with the terms of the Plans, will be validly issued, fully paid and nonassessable.

This opinion letter and the opinion it contains shall be interpreted in accordance with the Core Opinion Principles as published in 74 Business Lawyer 815
(Summer 2019).




HOOKIPA Pharma Inc.
April 13, 2023
Page 2

We hereby consent to the inclusion of this opinion as Exhibit 5.1 to the Registration Statement. In giving our consent, we do not admit that we are in the
category of persons whose consent is required under Section 7 of the Securities Act or the rules and regulations thereunder.

Very truly yours,

/S/ GoopwiN ProcTER LLP

GOODWIN PROCTER LLP




Exhibit 23.1
CONSENT OF INDEPENDENT REGISTERED PUBLIC ACCOUNTING FIRM

We hereby consent to the incorporation by reference in this Registration Statement on Form S-8 of HOOKIPA Pharma Inc. of our report dated March 15,
2023 relating to the financial statements, which appears in HOOKIPA Pharma Inc.'s Annual Report on Form 10-K for the year ended December 31, 2022.

Vienna, Austria
April 13, 2023

PwC Wirtschaftspriifung GmbH

/s/ Stefano Mulas

Stefano Mulas

German Certified Public Accountant




Exhibit 107
Calculation of Filing Fee Table

Form S-8
(Form Type)

HOOKIPA Pharma Inc.
(Exact Name of Registrant as Specified in its Charter)

Table 1: Newly Registered Securities

Proposed
Amount maximum
Fee to be offering Maximum Amount of
Security Security Class Calculation registered price per Aggregate registration
Type Title Rule 1) share Offering Price Fee Rate fee (8)
Equity Common Stock, Other
$0.0001 par value
per share 3,188,666(2) $ 0.7255(3) $ 2,313,377.18 $ 0.00011020 $ 254.94
Equity Common Stock, Other
$0.0001 par value
per share 547,166(4) $ 0.6167(5) $  337,437.27 $ 0.00011020 $ 37.19
Equity Common Stock, Other
$0.0001 par value
per share 500,000(6) $ 0.7255(7) $  362,750.00 $ 0.00011020 $ 39.98
Total Offering Amounts $ 3,013,564.45 -
Total Fees Previously Paid -
Total Fee Offsets -
Net Fee Due $ 332.11
(1) Pursuant to Rule 416 under the Securities Act of 1933, as amended (the “Securities Act”), this Registration Statement shall also cover any

@

3)

“4)

©)

(6)
™

)

additional shares of common stock which become issuable under the above-named plans by reason of any stock dividend, stock split,
recapitalization or any other similar transaction effected without the receipt of consideration which results in an increase in the number of our
outstanding shares of common stock.

Represents (A) 2,188,666 shares of Common Stock, pursuant to an automatic annual increase on January 1, 2023 to the number of shares
reserved for issuance under the 2019 Stock Option and Incentive Plan (the “2019 Plan”) pursuant to the terms of the 2019 Plan; and

(B) 1,000,000 shares of Common Stock that were added to the 2019 Plan pursuant to the Amended and Restated 2019 Plan dated June 30,
2022. Other shares available for issuance under the 2019 Plan, as amended, were previously registered on registration statements on Form S-8
(SEC File Nos. 333-230995, 333-237285, and 333-264587) filed with the Securities and Exchange Commission (the “SEC”) on April 23,
2019, March 19, 2020, and April 29, 2022, respectively.

The price of $0.7255 per share, which is the average of the high and low sale prices of the Common Stock of the registrant as quoted on the
Nasdaq Global Select Market on April 10, 2023, is set forth solely for purposes of calculating the registration fee pursuant to Rules 457(c) and
(h) of the Securities Act, and has been used as these shares are without a fixed price.

Represents an automatic annual increase on January 1, 2023 to the number of shares reserved for issuance under the 2019 Employee Stock
Purchase Plan (the “2019 ESPP”) pursuant to the terms of the 2019 ESPP. Other shares available for issuance under the 2019 ESPP were
previously registered on registration statements on Form S-8 (SEC File Nos. 333-230995, 333-237285, and 333-264587) filed with the SEC on
April 23, 2019, March 19, 2020, and April 29, 2022, respectively.

The price of $0.6167 per share, which is 85% of the average of the high and low sale prices of the Common Stock of the registrant as quoted
on the Nasdaq Global Select Market on April 10, 2023, is set forth solely for purposes of calculating the registration fee pursuant to

Rules 457(c) and (h) of the Securities Act, and has been used as these shares are without a fixed price. Pursuant to the 2019 ESPP, the purchase
price of the shares of Common Stock reserved for issuance thereunder will be 85% of the fair market value of a share of Common Stock on the
first trading day of the offering period or on the exercise date, whichever is less.

Represents the number of shares of Common Stock available for issuance under the 2023 Inducement Plan.

The price of $0.7255 per share, which is the average of the high and low sale prices of the Common Stock of the registrant as quoted on the
Nasdaq Global Select Market on April 10, 2023, is set forth solely for purposes of calculating the registration fee pursuant to Rules 457(c) and
(h) of the Securities Act, and has been used as these shares are without a fixed price.

Calculated pursuant to Section 6(b) of the Securities Act.




