








lNVESTIGATOR-SPONSORED STUDY

AGREEMENT

This InvestigatorvSponsoredStudyAgreement (this “Agreement"), is madeon the date of last signature below
(the “Effective Date”), by and among:

(1) Alnylam Pharmaceuticals,Inc., 300 Third Street, Cambridge MA 02142 (“Alnylam”),

(2) University of Heidelberg, Departmentof Cardiology, Im NeuenheimerFeld 410, D69120 Heidelberg,
Germany (the “Institution"), and

(3) Professor Arnt V. Kristen, MD (the “Sponsor-Principal Investigator“),

(together, the “Parties" or each, individually, a “Party’).

WHEREAS, the Sponsor-Principal Investigator, an employee of the Institution, has designed and intends to
initiate a clinical research study (the “Study"), to be sponsored and conducted by Sponsor—Principal
Investigator at the Institution, pursuant to the proposal (the “Proposal”) attached hereto as Exhibit B, in
accordance with all legal and regulatory requirements;

WHEREAS, the Sponsor—Principal Investigator has submitted the Proposal to Alnylam and requested certain

support from Alnylam to facilitate the independent conduct of the Study;

WHEREAS, Alnylam, in response to the Sponsor-Principal lnvestigator’s request, wishes to provide limited
support for the Study under the terms and conditions set out in this Agreement; and

NOW THEREFORE, in consideration of the above, and of the mutual covenants and promises contained
herein and other good and valuable consideration, the receipt and sufficiency of which are hereby
acknowledged, the Parties further agree as follows:

1. Definitions & Interpretation

1.1. For the purposes of this Agreement, the following words and expressionsshall have the following
meanings:

“Applicable Laws and means all laws, rules, obligations and recognized industry guidelines
Regulations” concerning, governing or impacting any legal, ethical and/or regulatory

requirements, obligations and/or best practices for the conduct of clinical
research, including, without limitation, the World Medical Association
Declaration of Helsinki, the International Conference on Harmonization (ICH)
Guidelines (including those for Good Clinical Practices), and the laws of any
relevant Regulatory Authority where the Study is being conducted.

“Disquali�ed Person” means any person subject to limitations or any form of enforcement imposed
upon clinical investigators or clinical study sites by the United States Food and

Drug Administration (FDA), the European Medicines Agency (EMA) or any
Regulatory Authority or other recognized national, multi—national or industry
body For the sake of clarity, a person subject to debarment under the
Applicable Laws and Regulations of the United States shall be deemed to be a

“Disqualified Persons"
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2.

“Personnel”

“Protocol”

means other individuals under Sponsor-Principal Investigator’s control and
direction to whom speci�c Study responsibilities have been assigned

means the detailed description ofthe Study to be undertaken by the Sponsor-
Principal Investigator included in the Proposal.

“Regulatory Authority” means any national, international, or other governmental or industryagencyor
body with authority over the Study.

“Sponsor—Principal is the individual identi�ed in the Preamble to this Agreement who has initiated
Investigator”

“Subject”

2.1.

2.2.

2.3.

and intends to conduct the Study, alone or with others. The obligations of the
Sponsor-Principal Investigator include both those ofa sponsor and those of an

investigator in the Applicable Laws and Regulations. This term is intended
to be consistent with the de�nitions of Sponsor and Investigator in the
Applicable Laws and Regulations and the definition of Sponsor—Investigator in
the ICH Guideline.

means an individual who participates in the Study.

Conduct of the Study; Institution and Sponsor-Principal Investigator Assurances

The Sponsor-Principal Investigatoracknowledges and representsthat he or she has initiated the

Study and that the Study is not being run pursuant to a request from or on behalf of Alnylam.

The Parties hereby expressly acknowledge that Alnylam has no responsibilitywith respectto the
initiation or management of the Study and is not, and shall not be held out as, a sponsor (as such
term is de�ned under the Applicable Laws and Regulations),whetherjoint, sole or otherwise, of
the Study.

The Institution (on behalf of itself and the Sponsor-Principal Investigator) and the Sponsor-
Principal Investigator agree as follows:

2.3.1.

2.3.2.

2.3.3.

Institution and Sponsor-Principal Investigator shall carry out the Study under the terms
and conditions of this Agreement and the Protocol. The Protocol shall be consistentwith
the protocol included in the Proposal. Institution and Sponsor—Principal Investigator
acknowledge that the decision by Alnylam to provide supportfor the Study was based on
the Protocol submitted with the Proposal, including an analysis of the scientific merit of
the Protocol. The Sponsor-Principal Investigator shall promptly notify Alnylam of any
material changes to the Protocol or the suspension, premature termination of or
conclusion of the Study. Continued support by Alnylam under the terms of this
Agreement will be contingent on Alnylam’s review and acceptance of any material
changes to the Protocol.

The Sponsor-Principal Investigator shall act as the sponsor of the Study and shall
assume all obligations of a sponsor, in addition to the obligations of a principal
investigator, under the Applicable Laws and Regulations. The conduct and

management of the Study, including the design of the Protocol and the receipt of all

necessary licenses, approvals and/or allowances, shall be the sole responsibility of the
Sponsor—Principal Investigator and the Institution. The Sponsor-Principal Investigator
and the Institution shall not represent to any third party, including Subjects, thatAlnylam
is the sponsor of the Study.

Sponsor-Principal Investigator shall conduct the Study in full compliance with all

Applicable Laws and Regulations and policies of the Institution and shall remain
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2.3.4.

2.3.5.

2.3.6.

2.3.7.

2.3.8.

2.3.9.

2.3.10.

2.3.11.

2.3.12.

responsible for such compliance throughout and after the conclusion of the Study.

As necessary, before commencing the Study, the Sponsor-Principal Investigator (and
any sub-investigators, if applicable)shall obtain the necessaryinstitutionalReview Board
or ethics committee (“iRB/EC”) approval and authorization to conduct the Study.
Sponsor—Principal investigator shall disclose to the iRB/EC that the Study is being
supported by Alnyiam. At Alnyiam’s request, Sponsor-Principalinvestigatorshall provide
to Alnyiam a copy of the correspondence from the lRB/ECapprovingand authorizingthe
conduct of the Study. Sponsor-Principal Investigator shall maintain the IRB/EC
approvals, including obtaining appropriate continuing reviewof the Study by the iRB/EC,
as required by the Protocol and by the Applicable Laws and Regulations.

Before commencing the Study, Sponsor-Principal investigator shall obtain all necessary
approvals and/or allowances from all RegulatoryAuthorities or other health authorities
that havejurisdiction over the Study. Sponsor-Principal Investigator shall maintain the
applicable RegulatoryAuthorities’ and health authorities’approvalsand/or allowances in
good standing, and make all required regulatory filings, for the duration of the Study.

Neither Sponsor-Principal investigator nor any sub-investigator,if applicable, shall enroll
any Subject in the Study, or perform any Study—speci�c examination or procedure on a
Subject, until such time as informed consent has been given by the Subject (or their
legallyauthorized representative) in writing, as evidenced by a signed informed consent
form from the Subject (or their legallyauthorized representative)in the form approved by
the lRB/EC. Sponsor—Principal investigator will ensure that a copy of the signed
consent form is provided to the Study Subject. At Alnyiam’s request, Sponsor—Principal
Investigator shall provide a copy of the informed consent form, the EC approvaland any
updates thereto.

Alnyiam may audit Sponsor—Principal Investigatofs and the institution‘s records related
to the Study at institution’s (or any other applicable) location at mutuallyagreeabletimes
for the limited purpose of confirming that the Sponsor-Principal Investigator and
Institution used the Support to conduct the Study in accordance with this Agreement.

The Sponsor—Principal investigator and institution shall ensure that all individuals
involved in the performance of the Study possess the necessary qualifications and
adhere to all professional standards applicable to the activities they shall or might
reasonably be expected to undertake.

Sponsor-Principal investigator shall submit to Alnyiam abstracts, manuscriptsand other
proposed public disclosures of information or data related to the Study in accordance
with the terms of Section 4 (Publication) below.

Within thirty (30) days of the earlier of the completion, termination or abandonment of
the Study, the Sponsor—Principal investigator shall submit to Alnyiam a written report
summarizing the Study data (the “Study Report"). The Sponsor-Principal investigator
shall make him/herself available to Alnyiam, during business hours and on reasonable
notice, to discuss in detail the Study Report.

Institution and Sponsor-Principal Investigator, as applicable, shall obtain and maintain
insurance coverage for personal injury or death of Subjects which meets, at the very
least, the minimum requirements prescribed by the Applicable Laws and Regulations
and shall, upon request, provide copies of the applicable certificates of insurance to
Alnyiam as evidence of such insurance.

Institution and Sponsor-Principal investigator will keep Alnyiam advised of the status of
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the Study through regular telephone conversations, yearly progress and efficiency
reports, and meetings between Sponsor-Principal Investigator and Alnylam. Institution
will obtain continuing review and approval by the IRB/EC of the Study as required by

Applicable Law and Regulations and the policies of Institution.

3. Scope of Alnylam Support

3.1

3.2

3.3

In consideration for Institutions activities pursuantto this Agreement, including those obligations
speci�cally undertaken by Institution and by Sponsor—Principal Investigator, Alnylam shall

provide funding in an amount not to exceed $133,000 USD (“Support”) as set forth in the

budget and payment schedule in Exhibit A. Institutionwill be responsible for disbursement of

Support to Sponsor-Principal Investigator for the Study.

This Support shall be used solely to conduct the Study. The amount detailed above represents
the fair market value of the costs supported by Alnylam and have not been determined in a

mannerthat takes into account the volume or value of any referrals or business. To the extent
that the Study is not completed or supported activities are not performed, Institution and

Sponsor—Principal Investigatoragree to return to Alnylam any funds paid in advance by Alnylam
for work not performed. Any such funds shall be returned to Alnylam within 30 days of
Institution’s and/or Sponsor-Principal Investigators’ receipt of written notice from Alnylam
detailing the amount of Alnylam’s overpayment.

The Institution and the Sponsor—Principal Investigatoracknowledge that the Support may not be

sufficient for the total financing of the Study and nothing in this Agreementshall obligateAlnylam
to provide any additional support or funding.

4. Publication

4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

The Sponsor-Principal Investigator shall have the right to publish or otherwise publicly disclose
information and data arising from the Study. Neither Institution nor Sponsor—Principal

Investigatorwill, however, provide any such data or information to any third party for commercial
benefit.

Before submitting information, data or results arising from the Studyfor publication (whetherto a

publisher, the public or othenNise, and irrespective of whether or not it is in draft or final form),
the Sponsor-Principal Investigator shall provide a copy of the proposed disclosure (the
“Disclosure”), to Alnylam for review at least sixty (60) calendar days prior to the earlier of
submission to a third party for review or its publication or other disclosure. Such review shall

consider solely whether the Disclosure discloses any inventions. Upon Alnylam’s request, such

Disclosure shall be further delayedfor a period not to exceed ninety (90) calendardays to enable

Alnylam to file any patent applications claiming any invention(s) disclosed in the Disclosure.

Alnylam con�dential information shall not be included or disclosed in any publication or other

public disclosure without Alnylam’s express prior written consent.

The Sponsor—Principal Investigator agrees that any publication or other public disclosure shall
include an acknowledgment ofAlnylam’s support of the Study and, if applicable, support of the

development of the publication or disclosure.

Alnylam shall be entitled to make and use copies of the publication made by the Sponsor-
Principal Investigator in relation to the Study.

This Section 4 shall survive the expiration or termination of this Agreement.
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5. Intellectual Property & Data

5.1.

5.2.

5.3.

The Institution or the Sponsor—Principal Investigatorshall promptly notify Alnylam of any invention
or technology or other intellectual propertyarising from the Study (“Study Intellectual Property”).
The Institution and the Sponsor-Principal Investigator irrevocably grant to Alnylam (a) a royalty-
free, nonexclusive, worldwide license, with the right to sublicense, to make, have made or use
any invention or technology under any patent or other intellectual property rights covering such
Study Intellectual Property and (b) a right of �rst refusal on any proposed sale or license of such
Study Intellectual Property rights to any third party, such right to be exercisedwithin 90 days after
Alnylam receiveswritten notice from the Institution or the Sponsor—Principal Investigatorthereof.
The Institution and the Sponsor-Principal Investigator shall promptly notify Alnylam of any such
inventions or technology, or proposed sale or license thereof, with reference to this Agreement,
and will provide such information as Alnylam may reasonablyrequestfrom time to time to enable
Alnylam to exercise its rights hereunder. Each of the Institution and the Sponsor-Principal
Investigator represents and warrants that no other person will have any prior right to ownershipof
or a license under Study Intellectual Propertyby reason of any action, collaborationor agreement
by the Institution or the Sponsor-Principal Investigator, respectively. Except as set forth above,
no licenses or other rights are granted hereby by either party with respect to any inventions or
technology.

All right, title and interest in and to (a) all data collected and databases generated in the
performance of the Study, and (b) all compilations of data related to the Study (including the
selection, coordination or arrangement of such data) that are created during the course of the
Study belongs to and will remain the property of Institution and Sponsor-Principal Investigator.
Alnylam and its agents shall have the unrestricted right to access and use any and all such
documentation, data and information resulting from the Study without any additional
compensation to Institution or Sponsor-Principal Investigator.

Institution and Sponsor-Principal Investigatorwill retain organizedsubject records, and laboratory
records relating to the Study for the longer of (a) seven (7) years following completion or
termination of the Study, (b) the period of time as may be required by Applicable Laws and
Regulations, or (c) the period of time recommended in the current Good Clinical Practice
Guidelines of the ICH.

6. Indemnification

6.1.

6.2.

The Parties acknowledge and agree that Alnylam is n_ot the sponsor of the Study. Alnylam shall
not be liable for any claim arising out of the Study, including, but not limited to, the design and
conduct of the Protocol.

The Institution agrees to indemnify and hold harmless Alnylam with respect to any and all loss,
damage, liability, legal fees and costs (“Losses”) arising out of any (a) breach by the Institution of
any of the terms of this Agreement, (b) injuries or damages (including death) alleged to be the
result of the negligent or wilful act or failure to act of Institution, and (o) breach by the Institution
of any statutory duty, including, without limitation, failure to properly obtain an appropriate
informed consent from a Subject. For purposes of this Section 6.2, “Institution” shall mean,
collectively, the Institution, the Sponsor—Principal Investigator, the Personnel and any other
persons working under its, his or her supervision in the conduct of the Study.

7. Duration and Termination

7.1. The term of this Agreement shall commence on the Effective Date and shall terminate upon
delivery of the final Study Report by the Sponsor-Principal Investigator to Alnylam, unless
terminated earlier pursuant to this Section 7.
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7.2.

7.3.

7.4.

7.5.

Alnylam, in its sole discretion, shall have the right to terminate this Agreement at any time, for

any reason, upon sixty (60) days’ prior notice to the institution or the Sponsor—Principal
Investigator.

This Agreement may be terminated by Alnylam or the Institution or the Sponsor—Principal

Investigator (in any case, the “TerminatingParty"), (i) if the Institutionorthe Sponsor-Principal
Investigator, in the case of Alnylam, or Alnylam, in the case of Institution or Sponsor—Principal
Investigator, commits a material breach of any of its obligationsunderthis Agreement,and in the
case of a breach which is capable of remedy, fails to remedy it within thirty (30) days of the

receipt of notice from the Terminating Party specifying such breach, (ii) for Subject protection
and safety considerations or (iii) upon a determination by such Party that there are no further
benefits to be achieved from the Study or that continuation of the Study would be unethical.

Notices of termination must be in writing.

The following Sections hereof shall survive the expiration or termination of this Agreement:
Section 4 (Publication), Section 5 (Intellectual Property & Data), Section 6 (Indemni�cation), this

Section 7.5, Section 8 (Data Protection), Section 9 (Representations), Section 10

(Disquali�cation), and Section 11 (Miscellaneous).

8. Data Protection

8.1.

8.2.

The Parties shall comply with all applicable rules, regulations, guidelinesand laws in Italy (together,
the “Data Protection Laws"), as amended from time to time, regarding protection of personal
data, including, but not limited to and if and as far as applicable to Italy, the guidance issued bythe
International Committee for Harmonization and the applicable international and country-specific
privacy and data protection laws. Among other required actions, the Institution and the Sponsor-
Principal shall perform any registrations with the local data protection authorities required under
such Data Protection Laws.

Parties Data

8.2.1. Alnylam shall process the personal data (name and professional details) of the
Sponsor-Principal Investigator and the Personnel solely for administrative,
statistical, informative, and reporting purposes (including name, field of expertise,
place of work and past experience with Alnylam) during the term of this Agreement
and in relation to the conduct of the Study. The Sponsor—Principal consents to the
transfer to Alnylam and its agents of his/her personal data. The Institution
undertakes to inform the Personnel about the transfer of their personal data needed
for the conduct of the Study.

8.2.2. Any personal data relating to the Institution, the Sponsor-PrincipalInvestigatororthe
Personnel that may be contained in such processing will be used by Alnylam and its
authorized Affiliates solely for the purposes of the performance of this Agreement.
The Institution and the Sponsor—Principal Investigator acknowledge that some

Alnylam entities may be located in countries where the data protection standards
are not as protective as those in the country in which they usually perform their
activities and, therefore, Alnylam shall ensurethat such Alnylam entities will process
the personal data in full compliance with the applicable law in Italy. Alnylam
maintains adequate organizational and security measures to safeguard personal
data from loss, misuse, unauthorizedaccess, disclosure, alteration or destruction.

Alnylam also maintains adequate procedures to help to ensure that such data is
reliable for intended use, accurate, complete and current. Alnylam will honor rights
of the relevant person to access and correct your data in accordance with the
relevant Applicable Law. Alnylam acknowledges that the Institution, the Sponsor-
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Principal Investigator and the Personnel have the right to review and modify or—
after termination of the Study - request deletion of their personal data.

8.3. Patient Data
8.3.1. The Institution and Sponsor-Principal Investigator agree to comply with Applicable

Laws and Regulations with respect to the confidentiality of Subjects‘ medical
information and the protection of data which would allow identi�cation of Subjects.
Individually identi�able data of Subjects shall not be disclosed to Alnylam by the
Institution or the Sponsor—Principal Investigator.

8.4. Transparency
8.4.1. In accordance with applicable laws, regulations and industry codes wherever such

codes are applicable to Alnylam legal entities, the disclosure of transfers of value
from pharmaceutical manufacturers to Healthcare Organizations (HCOs), may be
required. Institution and I nvestigatoracknowledge and agree thatAlnylam may have
certain disclosure and reporting obligations pursuant to such applicable laws,
regulations and relevant industrycodes, including, but not limited to, the disclosure
and reporting of fees and amounts payable pursuant to this Agreement.

84.2. Institution and Sponsor-Principal Investigator shall report to Alnylam any such
information as needed to be compliant with its reporting obligationsunder applicable
laws, regulations and industry codes, including but limited to monetary funding and
non-monetan/ benefits received, fees and any other direct or any indirectcosts paid
by Alnylam under this Agreement. Alnylam shall have the right to review receipts
and other documentation of Institution and Investigator related to such information
subject to its reporting obligations.

9. Representations

9.1.

9.2.

9.3.

The Institution and the Sponsor-Principal Investigator represent and warrant that they have
obtained the requisite approvals to execute this Agreement and conduct the Study. The
Institution represents and warrants that it has the authority to require the Sponsor-Principal
Investigator to comply with the terms of the Agreement and that the performance of activities
under this Agreement by the Sponsor-Principal Investigator or any Personnel or other staff to
which such activities are delegated does not violate institutional policy.

Without limiting the generality of the foregoing, Institution and Sponsor-Principal Investigator
each represent and warrant that (a) the Study (and Protocol) has been reviewed and approved
by Institution's internal scienti�c review and ethics committees, (b) the Sponsor—Principal
Investigator has the expertise and experience necessary to conduct the Study, including clinical
expertise in the clinical area and experience in undertaking comparable clinical research, (c)
Institution has the administrative infrastructure, clinical and administrative personnel and
resources to undertake the Study and regularly conducts comparable clinical research, and (d)
suf�cient funding has been allocated to the Study, including the funding provided by Alnylam
under this Agreement, to conduct the Study.

The Parties acknowledge, agree and represent that the purpose of this Agreement is to allow for
scienti�c research and not to promote or influence the sale or purchaseof any Alnylam products,
now or in the future, and that this Agreement is not part of any other arrangement, express or
implied, pursuant to which the Institution or the Sponsor—Principal Investigatorare obliged to buy,
prescribe, provide favourable formulary status for, or otherwise promote or support Alnylam
products.

10. Disqualification
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10.1

10.2

The Institution represents and warrants that neither it nor the Sponsor-PrincipalInvestigator, nor

any Personnel, have ever been and are not currently Disquali�ed Persons, norwill the Institution

employ any Disquali�ed Persons.The Institution orthe Sponsor—Principal Investigatorshall notify

Alnylam immediately if it, he or she becomes aware of any contrary information. The Institution

represents and warrants that the Sponsor—Principal Investigator and the Personnel have not

engaged in any conduct or activity which could lead to any of the above-mentioned

disqualification actions and that it has no notice that any Regulatory Authority intends to seek any
such disquali�cation. If during the term ofthisAgreement, the Institution, the Sponsor-Principal
Investigator or any Personnel (a) comes under investigation by any RegulatoryAuthority for any

disqualification action, (b) is disquali�ed, or (c) engages in any conduct or activity which could

lead to any of the above-mentioned disquali�cation actions, the Institution shall immediately
notify Alnylam of the same.

In the event the Sponsor—Principal Investigator is unable or unwilling to carry out his/her duties
under the Protocol for any reason, Institution may nominate a replacement for the Sponsor—

Principal Investigator. IfAInylam does not approve the replacement within thirty (30) days after

receipt of notice from the Institution, the Study and this Agreement will terminate.

11. Miscellaneous

11.1.

11.2.

11.3.

11.4.

11.5.

11.6.

11.7.

This Agreement shall not create any relationshipof employment betweenAlnylam and the other
Parties or an agency, contractor or partnership, respectively, between Alnylam and the other
Parties and shall not give any Party any authority to bind the respectiveother Parties. Neitherthe
Institution nor the Sponsor-Principal Investigatorshall use Alnylam’sname in connectionwith any
noti�cation or other publication without the prior written consent of Alnylam.

The obligations under this Agreement are personal to the Institution and the Sponsor-Principal
Investigator and neither this Agreement nor any right or obligation hereunder may be assigned,
transferred or subcontracted by the Institution or the Sponsor-Principal Investigator to another

party. Alnylam reserves the right to assign all or part of its rights and obligations hereunderto its

Af�liates or in connection with the sale or transfer of all or substantially all of its assets.

If a court of competentjurisdiction holds that any term of this Agreement is unenforceable,illegal
or void, such term shall be enforced only to the extent that it is otherwise enforceable or is not in

violation of such law, and all other terms of this Agreement shall remain in full force and effect.

This Agreement (a) may be executed in counterparts, each of which shall be deemed to be an

original and all of which, taken together, shall constitute a single agreement binding on all

Parties, and (b) will be considered executed by a Party when the signature of such Party is

delivered physically or by email or facsimile transmission to the other Party or Parties, as

appropriate. The Parties agree that any signature delivered by email or facsimile transmission
shall have the same force and effect as an original signature.

Any amendment or change of this Agreement shall only be effective if made in writing and

executed by each and all of the Parties hereto. For the avoidance of doubt, email shall not
constitute writing for the purpose of this Section 11.5.

This Agreement and any schedule, exhibit or other documents, including the Protocol, referred to

in this Agreement, shall constitute the entire agreement between the Parties with regard to the

subject matter herein. Each Party acknowledges that in entering into this Agreement, it does not

rely on any other promise, warranty or other provision except as expressly provided for in this

Agreement and that all conditions, warranties and otherterms implied by statute or implicitlyare

hereby excluded to the fullest extent permitted by law.

Nothing in this Agreement shall confer any rights upon any person or entitywho is not a Party to
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this Agreement.

IN WITNESS WHEREOF the Parties hereto have caused this Agreement to be executedand made effective
as of the Effective Date.

Alnylam Pharmaceuticals,Inc.

By:

[signature]

Name:
Title:
Date:

Institution: /9/ MmUniversity of Heidelb
uf An

/
Direkton'n

By:

/
tzI/u J a H ikum Heidelberg

[signature] mkwmmdm-581mm“

Name:
Title:
Date: 23 “,204437

Sponsor-Princ‘

Date:

(Karrjmjgiektinwe
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EXHIBIT A

Study Budget and Payment Schedule

Total cost [ budget
i. personnel: physician 20% US $ 12,000

lab technician 50% USS 15,000

ii. biomarker kits (120 patients approximately $ 400 each) US $ 68,000

Total costs US 5 95,000

The institutionaloverhead costs are de�ned as 40% of the study budget.

Total budget (study budget + overhead costs) US $ 133,000

Payment Schedule
Institutional shall receive 25% percent of the total budget in accordancewith meeting the milestones listed

below:
0 Milestone 1: Contract execution and IRB approval
0 Milestone 2: Samples collected from the 120‘h patient
0 Milestone 3: Completion of biomarker analysis

0 Milestone 4: Final report
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EXHIBIT B

Proposal

Speci�c Aims
This study is aimed to advance medical knowledge in diagnosis, clinical management and hopefully outcome of patients
with differentgenotypes and phenotypes of ATTR amyloidosis. Moreover, it might be helpful for diagnostic purposesat
initial diagnosis ofA‘l'l'R amyloidosis by establishment ofa set of biomarkers de�ning diseaseseverity (and potentially
outcome) even in asymptomatic carriers of a transthyretingene variant. Whetherthelevels ofindividualbiomarkers in
blood are predictive of disease severity and clinical course of systemic A'ITR amyloidosis or not will be tested by
prospective measurement of a set of biomarkers in patients with immunohistochemical evidence of ATTR amyloid.
Moreover, asymptomatic carriers of transthyretin variants, and patients with wild-type ATI'R amyloidosis will be
included. Levels of biomarkers will be compared with asymptomatic carriers of transthyretingene variants and age
matched healthy controls. At our Center all patients are followed systematically. Thus, we will be able to assess the
prognostic value of these �ndings in future research.

The currentstudy is based on the hypothesis that a combination of diverse biomarkers in blood obtained from
patients with diverse genotypes and phenotypes of ATTR amyloidosis are helpful to de�ne disease severity (and
potentiallyto predict outcome). Finally, a single biomarker or a combination of diverse biomarkers in ATl'R
amyloidosis might be more sensitive in predicting future occurrence of A‘I'I'R amyloidosis in obviously
asymptomatic carriers of transthyretinvariants and thus might be the clue for early diagnosis of this progressive
and finally fatal disease.

Stud duration

Mnnfh1724567R0101117
Patient recruitment

Specimen collection

Clinical assessment

Biomarker analysis

Statistical analvsis

Study 0bjective(s)
The overall objective ofthis study is to evaluate the clinical value ofdiverse biomarkers in blood obtained from patients
with different genotypes and phenotypes of ATI'R amyloidosis.

Specific objectives are:

i) To assess novel biomarkers in blood of patientswith hereditarytransthyretin amyloidosis.
More than 100 different point mutations have been reported to cause hereditary ATTR amyloidosis manifesting in a
wide heterogeneity of clinical phenotypes. Cardiac and neurological symptoms are the most common findings with
some patients displaying either cardiac or neurological symptoms, and others with combination of both.
Serum samples of all patients will be used for measurement of diverse biomarkers established for otherformsof heart
failure, including dilated cardiomyopathy, hypertrophic, and hypertensive cardiomyopathy, and/orhave already been
established for evaluation of disease severity and outcome in systemic light-chain amyloidosis.

ii) To assess novel biomarkers in blood of patients with wild-type ATTR amyloidosis
Aside from hereditary ATTR amyloidosis, deposition of wild-type transthyretinamyloid in the heart is common among
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patients older than 70 years of age. Since the age ofonset of wild-type ATTR amyloidosis differs from hereditaryforms

of A‘I'I'R amyloidosis, we hypothesize that results of biomarker measurements might differwhencompared to mutant-

type amyloidosis patients with cardiac manifestation. Blood samplesobtained from a cohort of patients withwild»type

ATTR amyloidosis will be analyzed in parallel to samplesof patients with hereditaryATl’R amyloidosis and compared to

results of the cardiac group.

iii) To correlate biomarkers with clinical parameters (and outcome in future research beyond the scope of this

proposal) in patientswith ATTR amyloidosis
Results of biomarkers in patients with ATTR amyloidosis will be correlated with broad clinical data available at our

center due to extensive routine evaluation. Individual markers will be used for classification of disease severity (and in

future research ultimatelyprediction of outcome). Particularly, biomarker levels of patients with cardiacmanifestation

will be divided into the diverse transthyretinvariants (if the number of patients for a single variant is accurate) and will

be compared to wild-typeATTR patients.

Beyond the scope of this study, this approach is an important step for important future research.

This research includes:

iv) Mid-term future perspectives (beyond this funding):To correlate the present �ndings with clinical outcome of

ATI'R amyloidosis patients and to establish optimal biomarkercombinationfor predictionof outcome in patients
with ATTR amyloidosis.
Through the described project, we expect to gain highly valuable and novel insights into potential predictors ofdisease

severity and outcome in differentgenotypes and phenotypes of ATTR amyloidosis. This data might be helpful for the

diagnostic work~up of patients with ATTR amyloidosis regarding prediction of organ involvement and mortality.

v) Long-term future perspectives (beyond this funding period): To longitudinally assess the blood levels of

biomarkers with clinical �ndings in asymptomatic carriers of a transthyretingene variant and to establish an

optimal biomarker combination for early identification of symptomatic ATTR amyloidosis.

Patient Population
Inclusion criteria: patients at least 18 years of age diagnosed with wild-type or mutant-type ATTR amyloidosis with

cardiac and/or neurological manifestation. Plasma samples will prospectively be collected from patients with newly

diagnosed symptomatic hereditary ATTR amyloidosis and patients will be divided in the followinggroups:
. Mutant—typeATTR amyloidosis with cardiomyopathy

- Mutant-typeATTR amyloidosis with polyneuropathy

- Mutant—typeATTR amyloidosis with cardiac and neurologic phenotype

0 Carrier of TI'R gene variant without any symptoms

- Wild~type ATTR amyloidosis

- Age-matched healthy controls

Exclusion criteria: patients with amyloid types other than ATTR amyloidosis or patients that have been enrolled in

a placebo-controlled clinical trial.

Study Design
The proposed prospective study derivesfrom a population of patients subsequently undergoing detailed evaluation at a

large European tertiary amyloidosis referral center. During routine visits patients will be asked for an additional blood

samples that will be analyzed in the proposed project. Four 7.5 ml samples will be collected and plasma prepared

followingstandard procedure applying 1500 g centrifugation for 10 minutes. Samples will be stored in aliquots at -20°C

until further biomarker analyses as explained in detail above.

Clinical routine assessment will include collection of demographic data, clinical examination and laboratory testing

including routine cardiac biomarkers (NT-proBNP, high-sensitivity Troponin T). Routine cardiac testing includes non-
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invasive testing by electrocardiography and echocardiography including post—processing for strain analyses.
Blood samples will be analyzed in duplicates by the use of Luminex assay as well as established specific biomarker
assays according to the manufacturer’s instruction including:

— blood proteomic pro�ling (Luminex Assay, R&D Systems Inc, Minneapolis, USA) including a set of
heterogenous markers related to myocyte injury, myocardial stretch, matrix remodeling, inflammation,
oxidative stress

— high—sensitive troponins (Elecsys hs-TnT immunoassay, Roche Diagnostics, Germany)- mid-regional proatrial natriureticpeptide (MR—proANPLlA, B.R.A.H.M.S. GmbH, Germany)
- n-terminal pro-B-type natriuretic peptide (Elecsys proBNP immunoassay, Roche Diagnostics,

Germany)
— adrenomedullin (B.R.A.H.M.S. GmbH, Germany)
— heart-type fatty acid-binding protein (immunoturbidimetric assay, Randox Laboratories Ltd., Crumlin,

U K)
- copeptin (Kryptor ultrasensitive assay; Thermo Fisher Scienti�c BRAHMS, Germany)

Outcome measures:

(a) The primary outcome will evaluate the level of individual biomarkers in blood in the individual cohorts of patientswith A‘l'l'R amyloidosis.

(b) The secondary outcome measure is the comparison of individual serum levels of biomarkers with clinical findings
indicating severity of ATi'R amyloidosis observed at initial presentation of the patients at our center. Routine
assessment includes electrocardiography (low voltage pattern, atrio-ventricularconduction delay, any bundle branch
block, pseudoinfarction pattern, abnormal repolarization), echocardiography morphological (atrial volumes, ventricular
volumes, wall thickness) and functional analyses (ejection fraction, diastolic function, longitudinal function) including
strain rate imaging (global longitudinal strain, regional strain rate) and laboratory�ndings (NT—proBNP,high—sensitivity
troponin T).

(c) Tertiary outcome measures of future research are the correlation of biomarker levels with survival as well as the
role of biomarker levels for early diagnosis of the disease in asymptomatic carriers of a transthyretingene variant.

Data collected
During routine visits patients will be asked for an additional blood samples that will be analyzed in the proposed
project. Four 7.5 ml samples will be collected and plasma prepared following standard procedure applying 1500 g
centrifugation for 10 minutes. Sampleswill be aliquoted and stored at ~20°C. Serumsamplesofall patients will be used
for measurement of diverse biomarkers obtained in other forms of heart failure, including dilated cardiomyopathy,
hypertrophic, and hypertensive cardiomyopathy, and/or have already been established for evaluation of disease
severity and outcome in systemic light-chain amyloidosis.

Clinical routine assessmentwill include collection of demographic data, clinical examination and laboratory tastings
including routine cardiac biomarkers (NT-proBNP, high—sensitivity Troponin T). Routine cardiac testing includes
non-invasive testing by electrocardiography and echocardiography including post—processing for strain analyses.
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