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BVF Partners L.P., By: BVF Inc., its GP, By: /s/ Mark N. Lampert, President 11/02/2012
**Signature of Reporting Person Date
BIOTECHNOLOGY VALUE FUND, L.P. By: BVF Partners L.P., its GP, By: BVF Inc., By:
/s/ Mark N. Lampert, President 11/02/2012
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**Signature of Reporting Person Date

BVF INC., By: /s/ Mark N. Lampert, President

11/02/2012
**Signature of Reporting Person Date

Mark N. Lampert, By: /s/ Mark N. Lampert 11/02/2012
**Signature of Reporting Person Date

Explanation 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 filed jointly by Biotechnology Value Fund, L.P. ("BVF"), Biotechnology Value Fund II, L.P. ("BVF2"), BVF Partners
L.P. ("Partners"), BVF Inc., and Mark Lampert (collectively the "Reporting Persons"). Each of the Reporting Persons may be deemed to

(1) be a member of a section 13G group that collectively owns more than 10% of the Issuer's oustanding shares of Common Stock. Each of
the Reporting Persons disclaims beneficial ownership of the shares of Common Stock reported herein except to the extent of his or its
pecuniary interest therein.

Represents shares of Common Stock owned directly by BVF. As the general partner of BVF, Partners may be deemed to beneficially own
the shares of Common Stock owned directly by BVF. As the investment adviser and general partner of Partners, BVF Inc., may be
deemed to beneficially own the shares of Common Stock owned directly by BVF. As a director and officer of BVF Inc., Mr. Lampert
may be deemed to beneficially own the shares of Common Stock owned directly by BVF.

2

3) Units may represent aggregation of daily trade activity. Details regarding individual execution amounts and prices are available upon
request

Note: File three copies of this Form, one of which must be manually signed. If space is insufficient, see Instruction 6 for procedure.
Potential persons who are to respond to the collection of information contained in this form are not required to respond unless the form displays
a currently valid OMB number.
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