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Reporting Owners

. Relationships
Reporting Owner Name / Address

Director 10% Owner Officer Other

PERCEPTIVE ADVISORS LLC
51 ASTOR PLACE, 10TH FLOOR X
NEW YORK, NY 10003

EDELMAN JOSEPH

C/O PERCEPTIVE ADVISORS LLC
51 ASTOR PLACE, 10TH FLOOR
NEW YORK, NY 10003

PERCEPTIVE LIFE SCIENCES MASTER FUND LTD
C/O PERCEPTIVE ADVISORS LLC

51 ASTOR PLACE, 10TH FLOOR

NEW YORK, NY 10003

Signatures

/s/ Joseph Edelman, managing member of Perceptive Advisors

LLC 01/04/2017

**Signature of Reporting Person Date

Explanatlon of Responses:

If the form is filed by more than one reporting person, see Instruction 4(b)(v).
*%  Intentional misstatements or omissions of facts constitute Federal Criminal Violations. See 18 U.S.C. 1001 and 15 U.S.C. 78ff(a).

This Form 4 is being filed by Perceptive Life Sciences Master Fund Ltd. (the "Master Fund"), Perceptive Advisors LLC (the "Advisor")
(1) and Joseph Edelman. The Advisor serves as the investment manager of the Master Fund. Mr. Edelman is the managing member of the
Advisor.

This amount reflects the amount of securities held by the Master Fund immediately following the transaction requiring the filing of this
statement. In accordance with Instruction 5(b)(iv) of Form 4, the entire amount of the Issuer's securities held by Master Fund is reported

2) herein. Each of Mr. Edelman and the Advisor disclaims, for purposes of Section 16 of the Securities Exchange Act of 1934, beneficial
ownership of such securities, except to the extent of his/its indirect pecuniary interest therein, and this report shall not be deemed an
admission that either Mr. Edelman or the Advisor is the beneficial owner of such securities for purposes of Section 16 or for any other
purposes.

Note: File three copies of this Form, one of which must be manually signed. If space is insufficient, see Instruction 6 for procedure.
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