disclosures

Director, Health Law Institute
* Oversee a contract between HLI and Nova Scotia’s Department of Health & Wellness

* HLI members provide time-limited confidential feedback to DHW on legislative and
policy Initiatives

Member, Patented Medicine Prices Review Board
 Paid honorarium ($500) for each day of work for PMPRB
» Cannot work, consult, etc. with regulated industry

* Two roles:
1)  Policy development (e.g. PMPRB Guidelines);
2)  Decide merits of allegation of ‘excessive pricing’

CIHR grants (EOG 123678, PJT 156256)

* Funding for research re: commercialization of research &EOG 123678) and improving
transparency of pharmaceutical research and regulation (PJT 156256)

* Role: Nominated Principal Applicant for both

* CIHR has no role whatsoever in the design, conduct, or reporting of the research and
Its findings
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Figure 1: Design of the VSVAG/ZEBOVGF vaccine. The glycoprotein gene from
VSV was replaced with the glycoprotein gene from ZEBOV. This produced a
recombinant VSV that had the same bullet structure as VSV but with the ZEBOV
glycoprotein on the surface of the virus.

VSV WT Glycoproteins switched ¥SVAG/ZEBOVGP



l*l Public Health Agence de la santé

Agency of Canada publique du Canada

qugss to Information and Privacy Division
Division de I'acces 3 l'information et

de la protection des renseignements personnels

Holland Cross, Tour/Tower B, Suite 700

1600 rue Scott Street Your file Votre référence
AL: 3107A

Ottawa, Ontario, K1A 0K9 Our file Notre référence

JAN 14 2015 A-2014-00102/kI2

Matthew Herder, JSM, LLM

Assistant Professor, Faculties of Medicine and Law
Health Institute, Dalhousie University
6061 University Avenue

Post Office Box: 15000
Halifax, Nova Scotia, B3H 4R2

Dear Professor Herder,

This is further to your request submitted pursuant to the Access to Information Act, (the Act) as follows:

“all records concerning any agreements or sub-agreements between the Government of Canada and
any private sector company, including but not limited to Bioprotection Systems Corporation, in respect
of all sole or other licences for recombinant vesicular stomatitis virus vaccines for viral hemorrhagic

fevers, including in particular all studies, reports and related records arising from any agreements or
sub-agreements in the period from 2000 to the present (December 24, 2014)."
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Foresight helped make Canada a world leader in Ebola research

September 10, 2014

The worst Ebola outbreak ever seen has struck a number of West African countries and infected thousands --
citizens, aid workers and health care personnel. Thousands have died. Although several solutions are in various
stages of testing, no Ebola treatment or vaccine has yet been officially approved for human use.

There is hope as the medical community turns to experimental therapies, some of which were developed with
support from the Ghemical, Biological, Radiological-Nuclear (CBRN) Research and Technology Initiative (CRTI). The
CRTI was a federal program led by Defence Research and Development Ganada (DRDC), which has now been

Integrated as part of the Canadian Safety and Security Program (GSSP), also led by DRDC in partnership with Public
Safety Canada.

Canadian scientists have developed antibodies that show great promise in treating Ebola.



The “Canadian vaccine”
fights Ebola

Researchers at the National Microbiology Laboratory developed both
a vaccine to prevent the devastating Ebola virus and a drug to treat
those already infected.

Led by Dr. Gary Kobinger, now director of the Centre de recherche en
infectiologie at Laval University, the team developed the VSV-EBOV
vaccine - known internationally as the “Canadian vaccine”- and the
ZMapp treatment.



COMMENTARY | STORY BEHIND THE SCIENCE & SEPSIS

The story of Canada’s Ebola vaccine

Francis A. Plummer MD DrSc, Steven M. Jones PhD

B Cite as: CMAJ 2017 October 30;189:E1326-7. doi: 10.1503/cmaj.170704

See related article at www.cmaj.ca/lookup/doi/10.1503/cmaj.170074

he development of an effective Ebola vaccine by Cana-
da’s National Microbiology Laboratory is a great Cana- KEY POINTS
dian contribution to global public health. A linked study

¢ After the Ebola outbreak in West Africa in 2014-2015, a vaccine

in CMAJ reports on a phase 1 trial of a recombinant vesicular sto- was quickly brought to clinical trialin the feld.

matitis vnru§ (VSV) Ebola vaccine developed in Canada." This is » However, the development of an Ebola vaccine represents a

the story of its development. great Canadian scientific effort and international collaboration
Ebola, a hemorrhagic fever filovirus, endemic in parts of that spanned almost two decades.

Africa, was first recognized in 1976 in what is now the Demo- * The success of the vaccine may mean the end of Ebola virus

cratic Republic of the Congo and first isolated at the Institute of infection as a global health threat.
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Figure #2: Overview of Project. There are two branches to the project, manufacturing, and research.
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BPSC will strangthon the avatlable rescarch, etficacy and salely dola with addtional required studhes

10 rapidly prepare and exccute an IND and move the rephcation-competent VSV vaccine platiorm
mnto phase 11 dhinical trials.

Objective #1: Preclinicol vaccine testing

We have the expenenced regulatory, QA QC and predinical testing team efforts in place to
compiete ail guaiuilee performance that meets the rgorous studies required by requirecments of
the FDA to submit for approval of an IND. Our team will work closcly with PHAC s Special Pathogens
program ang combing their experience and expertise with ours.

Objective #2: Safety and toxicology studies
Gur in - house expenence and relationships with several CRO organzations that conduct pre-clinical

testing will enable us to perform any additional studics that may be reguircd by the FDA prior to the
initiation of clinical trials with the envisioned rVSV-based vaccines.

Objective #3: Manufacturing of the vaccine
We have the capadily and capability 10 manufacture the vacone candidates under cGMP conditions

at sufficient scale to allow completion of all predinical and clinical 1osting. Furthermore, our well
trained staff continues process development research to develop addtional SOP’s to monitor and
improve production methods to optimize efficioncy of vacoine manufaciuring.

Objective #4: Interactions with FDA and Clinicol Testing

W ligve the required Leams and infrastructure (regulatory, medical, QA QC) in place 10 complete
this objective. In addition, we ar¢ in the provess of mplementing an electronic data capture system
that is copable of highly efficient acquisition and managemeant of all clinica! data in a highly cfficient
mannar. We beheve the ability 1o perform these functions internally adds valug 1o our company and
should significantly accelerate product development and commercialization of this promising

technology.
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CERTAIN CONFIDENTIAL INFORMATION CONTAINED IN THIS DOCUMENT.,

MARKED BY BRACKETS, HAS BEEN OMITTED AND FILED SEPARATELY
WITH THE SECURITIES AND EXCHANGE COMMISSION PURSUANT TO RULE

406 OF THE SECURITIES ACT OF 1933, AS AMENDED.

BETWEEN:
HER MAJESTY THE QUEEN IN RIGHT OF CANADA,

as represented by the Minister of Health,
acting through the Public Health Agency of Canada

(**Canada’™)
AND:

BIOPROTECTION SYSTEMS CORPORATION,
a company incorporated as a subchapter C corporation under the laws of Delaware,

having its registered office at lowa State University Research Park, 2901 South Loop
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Articles

Efficacy and effectiveness of an rVSV-vectored vaccine in
preventing Ebola virus disease: final results from the Guinea
ring vaccination, open-label, cluster-randomised trial

(Ebola Ca Suffit!)

Ana Maria Henao-Restrepa, Anton Camache, ira M Longini, Conall H Watson, W John Edmunds, Matthias Eqger, Miles W Carroli, Natalie E Dean,
Ibrahima Diatta, Moussa Doumbia, Bertrand Draguez, Sophie Duraffour, Godwin Enwere, Rebecca Grais, Stephan Gunther, Pierre-5téphane Gsell,
Stefanie Hossmann, Sara Viksmoen Watle, Mandy Kader Kondé, Sakoba Kéita, Souleymane Kone, Eewa Kuisma, Myron M Levine, Sema Mandal,
Thomas Mauget, Gunnstein Narheim, Ximena Riveros, Aboubacar Soumah, Sven Trelle, Andrea 5 Vicari, John-Ame Rattingen™,

Marie-Paule Kieny™

Summary

Background rVSV-ZEBOV is a recombinant, replication competent vesicular stomatitis virus-based candidate vaccne
expressing a surface glycoprotein of Zaire Ebolavirus. We tested the effect of rVSV-ZEBOV in preventing Ebola virus
disease in contacts and contacts of contacts of recently confirmed cases in Guinea, west Africa.

Methods We did an open-label, cluster-randomised ring vaccination trial (Ebola ¢a Suffit!) in the communities of
Conakry and eight surrounding prefectures in the Basse-Guinée region of Guinea, and in Tomkolili and Bombali in
Sierra Leone. We assessed the efficacy of a single intramuscular dose of r'VSV-ZEBOV (2x107 plaque-forming units
administered in the deltoid muscle) in the prevention of laboratory confirmed Ebola virus disease. After confirmation
of a case of Ebola virus disease, we definitively enumerated on a list a ring (cluster) of all their contacts and contacts
of contacts iImcludine named contacts and contacts of contacts who were absent at the tiime of the trial team visit The

> @5 ®

“roEsMark

Lapcet 2017; 389: 505-18

Published Online

December 22, 2016
mttpefdx.doi.org/10.1016/
50140-6736(16)32621-6

This online publication has been
corrected. The first corrected
version appeared at thelancet.
com on Decemnber 23, 2016.

The second corrected wersion
appeared on February 2, 2017



V920 is the Company's Investigational Vaccine for Ebola Zaire

Tuesday, November 13, 2018 4:35 pm EST

o

KENILWORTH, N.J.--[BUSINESS WIRE]--Merck [NYSE:MRK], known as MSD outside the
United States and Canada, today announced that it has started the submission of a rolling
Biologics License Application [BLA] to the U.S. Food and Drug Administration [FDA] for V920
[r'VSVAG-ZEBOV-GP, live attenuated), the company’s investigational vaccine for Ebola Zaire

disease. This rolling submission is made pursuant to the FDA's Breakthrough Therapy
Designation for V920, which was announced by the company in July 2016.

"By the FDA agreeing to accept our BLA on a rolling basis, we have together made another
important step forward in accelerating the regulatory review process for V920," said Paula
Annunziato, M.D., vice president for clinical research, Merck Research Laboratories. "We are

fully committed to the development of this important vaccine against Ebola. In the meantime,
pre-licensure, investigational doses of V920 are available to support response to Ebola Zaire
outbreaks on an emergency basis in coordination with global public health authorities.”

Currently, Merck expects the rolling submission of the BLA to be completed in 2019.
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BPSC will strangthon the avatlable rescarch, etficacy and salely dola with addtional required studhes
10 rapidly prepare and exccute an IND and move the rephcation-competent VSV vaccine platform
mnto phase 11 dhinical trials.

Objective #1: Preclinicol vaccine testing

We have the expenienced regulatory, QA QC and predinical testing team efforts in place to
compiete ail guaiuilee performance that meets the rgorous studies required by requirements of
the FDA to submit for approval of an IND. Our team will work closcly with PHAC's Special Pathogens
program ang combing their experience and expertise with ours.

Objective #2: Safety and toxicology studies
Gur in house expenence and relationships with several CRO organizations that conduct pre-clinical

testing will enable us to perform any addtional studics that may be requircd by the FDA prior to the
initiation of clinical trials with the envisioned rVSV-based vaccines.

Objective #3: Manufacturing of the voccine
We have the capadily and capability 1o manufacture the vacoine candidates under cGMP conditions

at sufficient scale to allow completion of all predinical and clincal 10sting. Ffurthermore, our well

trained staff continues process development research Lo develop addtional SOP’s to monitor and

improve production methods to optimize efficioncy of vacoine manufaciuring.
e —

Objective #4: Interactions with FDA and Clinicol Testing

We tiave the required Leams ang ITastructure {regulatory, medical, QA, QC) in place 10 complete

this objective. In addition, we ar¢ in the provess of implementing an electronic data capture system

that is capable of highly efficient acquisition and managemeant of all clinica! data in a highly cfficient

manner. We beheve the ability 10 perform these functions internally adds valuc 1o our company and

should significantly accelerate product development and commercialization of this promising

technology.
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|*] Certain confidential information contained in this document, marked by brackets, has becn omitied and filed separately with the Sogemities and Exchange Commission puzs 240-2 of the Secug i of 1934, as amended.

c Confidential
Exhibit 10.105

EXECUTION COPY

LICENSE AND COLLABORATION AGREEMENT

This License and Collaboration Agrecment (this “Agreement”) is cffective as of November 21, 2014 (the “Effective Date”), and is entered into by and between MERCK SHARP & DOHME CORP, 2 corporation organized and cxisting under the laws of New Jersey ("Merck”), and
BIOPROTECTION SYSTEMS CORPORATION, a corporation organized and existing under the laws of Delaware (“NewLink”) and a wholly owned subsidiary of NEWLINK GENETICS CORPORATION, a corporation organized and existing under the laws of Delaware (“NL"), and for
purposes of Section 10,19, NL.

RECITALS:
WHEREAS, NewLink is currently developing a rVSV-EBOV (Ebola) vaccine; and
WHEREAS, NewLink and Merck desire o enter tnto a collaboration in order to rescarch, develop, manufacture and commercialize Compounds (as hereinafter defined) and Products (as hereinafter defined), upon the terms and conditions set forth herein; and
WHEREAS, NewLink desires to grant to Merck licenses under the NewLink Patent Rights (as hercinafter defined) and NewLink Know-How (as hereinafter defined) to rescarch, develop, manufacture and commercialize Compounds and Products upon the terms and conditions sct forth herein.

NOW, THEREFORE, in consideration of the foregoing premises and the mutual covenants heretn contained, the receipt and sufficiency of which are hercby acknowledped, Merck and NewLink hercby apree as follows;



Table 1. Funding received by BioProtection Systems Inc. 2008-2016 in USDS.

2008 462,742 69,990 : 532,732
2009 43,062 630,738 : 4047313 i
535,681 29,995
3,707,837
2010 299,975 119,261 : 419,236 (2%888_82,311;
2011 299,920 3,388,914 100,000 3,788,834
2012 - : : :
2013 : : : :
2014 ; 1,000,000 : 2,885,133
1,885,871
(738)
2015 29,967,985 1,025,080 (10,000) 63,069,873
17,883,564 3,168,814 §119,355,036
4,467,990 1,504,482 (2014-2016)
961,958
2016 24,752,733 2,794,840 : 52,500,031
2,227,245 534,323
503,685 (15,458)
21,681,676 (69,013)
Total $103,216,258 |  $25,736,893 $90,000 §129,043,151
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Jan. 20, 2016

Dec. 5, 2016

Sep. 29, 2017*
Apr. 2020*
Mar. 2019*

Sponsor(s) Collaborator(s) Start Date Completion Date #Partmpants

39

40

30
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40*
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8851
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1198
100*
5500*
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Pushed IDT to stay on schedule



BetrefY: teleconference

| have emailed AR J G2 Dout having a leleconference this week. As SRS away
until Dec 3 her email says | should contact you. | have concemns about the current VSVZEBOV

production run and | wanl 1o discuss it sooner rather than later. Below is the email that | sent to them.

| haven'l heard from you about when a good date and time would be for a teleconference regarding
the current VSVZEBOV production. | slill have concemns regarding the delay in downslream
processing and bolling. | still don't agree with the January bottling date as it is keeping the product al
4C for 100 long. Additionally, it is cutting the QC short as well | hink Uus Could hiave 2 polential
negalive impact on the final produdt and | wouila ke 10 discuss it with you. Because we are running
short on time until the deliverable date | also wanled 10 discuss any possible backup plans in case this

production run fails. | would like SIIIIIEEGEGR participate in the discussion as it will impact the
timeline of his future studies.

| am available on November 28 and 29 beginning from 8 am and later Winnipeg time. Let me know
what works for you.

Judie Alimonti, Ph.D.

Special Pathogens Program
Public Health Agency of Canada
1015 Arfington St

Winnipeg, Manitoba, Canada
R3E 3R2

Office Ph: 204-784-5598

Lab Ph: 204-789-5097

Fax 204-789-2140



Coordinated BPS/IDT/FDA



Here are some of the questions us 10 ask the FDA. Her biggest concem is the
testing strategy for the AA testing. We are going 1o use the virus removed vaccine for the in vivo tests
on the MSV and the cGMP batch. So these assays are using the normal protocol However, based on
her comment below it looks like she is asking if the in vivo tests are sufficient 777 and that the in vitro
tests are unnecessary. However, | know she had suggested in another emall to do PCR for the in vitro
tests. So perhaps these questions could be phrased appropriately to the FDA. | think she also wants 10
know what other agents need 10 be tested in addtion 10 the usual aventitious agents that they test for,
PlLease see her comments below.

In regard to testing strategy ... This is something which must be discussed with the FDA ... we need
to ask the right question to get confirmation the following strategy:

1. We need confirmation of the MCB testing ... according to the COA we should have
sufficient testing for Phase 1/11 ... EOP testing will be for later clinical phase

2. We need confirmation on the human and simian testing PCR of the MCB

3. We will test the MSV with the same human and siman PCR as the MCB. For AA we will
only do the test invivo (guinea pigs, mice, suckling mice (virus reduction required) and no
invitro assay. But will offer the strategy for virus neutralisation for later clinical phase
studies

4. For the CMT we have a complete serum free process, we will only do the AA in vivo
and no AA and no invitro testing with the same argue as for the MSV.

Please talx todI < @RI 1107 your Pre-IND

| am providing you the manufacturing summary as an attachment! sent along some
information regarding the removal of the virus from the vaccine. | were some questions

there for the FDA as well

| am supposed o receive the other document you requested in a day or two,



E—-l Re: AW: SOp

= Judie Alimonti 1o 2012-11-07 03:06 PM
Ihave confirmed with from his contact with the FDA) the following PCR AA testing that needs
10 be performed on the MSV.
AA testing to keep

1x: Detection of S9CFR Bovine Viruses

1x: Quantification Of Reverse Transcriptase Activity By Ultracentrifugation And
Quantitative Fluorescent Product Enhanced Reverse Transcriptase (QFPERT) Assay

1x: Real time-PCR for the Detection of Human Viruses (FDA PTC and CPMP) +
Hepatitis A and B19

1x: Real ime-PCR Detection of Porcine Parvovirus



Performed key efficacy
experiments



Figure 3. Eficacy festing of the CTM in mice. Mice were vaccinated with varying
doses (plaque forming units) of either the CTM or R&D VSVAG/EBOVGP. The
mice were then challenged 28 days later with a uniformly lethal dose (1000 LDy) of
mouse adapled ebola (MA-EBOV). The survival of the mice at the various doses is
shown for the CTM and is compared to the R&D vaccine. The CTM is effective but
less potent than the R&D vaccine.
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We will be doing the tests and nol BPS. Unce we have the information | will send it to you
Judie Alimonti, Ph.D

Snacial Pathnnans Pr

Fubhc Health Agency of Canada
1015 Ardington St

Winnipeg, Manidoba, Canada
R3E 3R2

Office Ph: 204-784-5998

Lab Ph: 204-789-5097

Fax: 204-789-2140
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Figure #2: Overview of Project. There are two branches to the project, manufacturing, and research.
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WORLD NEWS AUGUST 12, 2014 / 6:07 PM / 5 YEARS AGO

Exclusive: Canada to donate its own Ebola
vaccine to WHO for use in Africa

Rod Nickel 4 MIN READ o ¥

WINNIPEG Manitoba (Reuters) - Canada will donate a small quantity of an

experimental Ebola vaccine developed in its government lab to the World Health

Organization for use in Africa, the country’s health minister said on Tuesday.
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WHO readies to test Merck’s

. l._‘
experimental Ebola vaccine in Congo

outbreak

By HELEN BRANSWELL @HelenBranswell / MAY 11, 2018







