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1. Executive Summar

Alberta Innovates Bio Solutions (Al Bio) has a legislative mandate to provide leadership and coordination that
support the growth and diversification of A0 S NI I Q& | FaNdfaedtisermzbAERio medsdtRmandate

by funding quality research, evaluating technologies and emerging opportunities, facilitating connections, creating
and expanding networksnd advancing knowledge.

The current downtmn in oil prices reconfirms the importance oRaA @S N& S
F22R FYyR F2NBad AyRdzaGNARSaA Oly 02yl
currently generate $33 billion in sales.
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In our fifth full year of operation, the wideanging expertise of our Board has guided our allocation of research
funding in our priority areas of sustainable production, food innovation, bioindustrial innovation, ecosystem
services, and prion and protein misfoldidigeases.

Using the performance measures developed in 20®and maintained for20kn> ! L . A2 | a4S&aasSR
achievement of immediate outputs (results occurring directly due to our influence and support) and immediate

outcomes (areas of impact which we contributed). These outcomes and outputs are summarized in a table

(beginning on page 3dr each priority area. Below each table, key achievements in that area are listed along with

the longterm outcomes and initiatives each achievement supports.

¢KS F2fft26Ay3a FNB SEIYLX S& 2F 14¢15. A2Q& aAIYAFAOLyd | OK;

9 Al Bio built omprevious investments with Genome Canada in a project evaluating the genetic adaptive
capacity, resiliengdg Y R LINR RdzOGA@GAGe 2F 1 £ 0SNIIFQa ONBSRAYy3I LI Lk
in the face ofa changing climate. This project will providgemcebased knowledge for development of
improved seed transfer guidelines for the province.

1 Al Bio supported a canola research project that determined that delayed application of certain herbicides
can compromise the herbicide tolerance of HR canolajced) crop yield and quality. The results
influenced the development of a canola hybrid with higher herbicide tolerance and helped canola
producers to better evaluate the risks associated with late herbicide application.

1 In March 2015the Alberta Bio Futte Program(ABF)was launchegEquipment Utilizatiorwasthe first
subprogram to begitaking inapplications! . C FAY&a G2 FFOOStSNIGS aAINRSIK 27F
ASOU2NE SyKIFIyOS (KS LINPZAYOSQa ,aBihddedaskhé A 2y a | 0A2L
RAGSNEBATFAOLI (A 2y THsHB20-nilios NdyeaOpiogréndiggbg A Bidando-funded
by Innovation and Advanced Education

1 With funding from Al Bio anthe Alberta Canola Commission, a study was conduttethalyzethe anti
cance properties ofdesigneroils (omega3 and omegéeb fatty acids)The overall objective of this study
was to screen and determine the aiténcer properties athe oils (alone and in mixtures) on human
breast cancer cell lineand then to verify the findigsin a weltestablished animal model of human breast
cancer. This project has provided convincing evidence that certain dietary fatty acids should become more
important in our diet.

1  With funding fromthe Climate Change and Emissions Management Corpor@@iéEM¥Eand Al Bio, the
BiologicalGreenhouse Ga$5HG Management Program contractedne new research and development
projects with a total cash value of $4million. These projects will advance understanding of such critical
areas as the genetic liddetween beef metabolism and GHG emissions, carbon cycling in wetlands, the
use of nitrification inhibitors to reduce emissions from crop production, development of a biologically
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based spray foam insulation product and the teckeamnomic potential of algabased diluents for use
by the oil industry.

1 The AgarProof of Concept, led by the Silvacom Group, funded by Al Bio, looked at the changes in
ecosystem services and the costs and benefits associated with restoration efforts taking placeriathe
of Algar, Alberta. This area is of particular importance in Alberta as a significantly disrupted habitat for
woodland caribouThe first phase of the project completed a preliminary ecosystem services assessment
and costbenefit analysis to measure water regtitm, carbon storage, timber supply, biodiversity
intactnessand caribou habitat.

f In early 2015the Alberta Land Institutewith financialsupportfrom! L . A 23 € | dzy OKSR G KS I f
Laboratory Wetlands Projecthe study will provide a better wierstanding of the functional values of
wetlands benefits such as flood mitigation and water purificatioand address the practical question of
compensation for landowners who agree to restore wetlands on their.land

1 The Alberta Prion Research Institutd’A) continued its partnership with the Alzheimer Society of
Alberta and Northwest Territories. Together, the two agencies funded five new research projects through
the Alberta Alzheimer Research Program.

1 APRresearchers found a number of small portiarfshe chronic wasting disease priomhich might
serve as the basis for vaccine development.

In 201415, Al Bio was managing 174 active grant agreements with investment of $67.0 million over the lifetime of
the projects and cash leveraging of $158.1 milliThe amount of leverage that Al Bio investments are able to
achieve shows that Al Bio has ability, skills, and connections valuable to other dbouiog) this same time, Al Bio

also closed 39 projects that resulted in advancements in knowledge ambtbatial creation of 70 new or

improved products, processgar services, or improved market access.

'L . A2Q4a 0!l ‘E®vafodah®RAdyaAcedrERafitor core business lines continued in 2@15 at

$11.0 million. In the 201415 financiaktatements, the Statement of Financial Position shows net assets of

$8.6million and cash of $2B8.million, which inaides$5.9 million in cash foAPREnd $46 million for the ABE

Cash has increased by $6.4 million from the 20¥%3reported balance. Bacise we are able to retain resources

into other fiscal years, we can plan for longerm opportunities in our areas of focus. The $tillion increase

2OSNJ fFad @SIFINIAY RSTSNNBR NBGSydzS A& LINAYIBWIof @8 RdzS G2
specific programming.

In the 201415 Statement of Operations, revenues of $illion wereearned,and $21.1 million in expenses
wereincurred resulting in a net operating surplus of $1860, which slightly increased the accumulated surplus
carried forward from previous years to $8.6 million.

'L . A2 Oly2¢fSR3ISa (G(KS Dh! Qa adlFiSR AydSyid G2 0O2yiAydz
0KS LINP@GAYOSQa Ayy20FGA2y a&dadSY:z | yRyoah Sur@dgsaimshayiodzS (2 &
partnerships have demonstrated a history of good choices, and we expect to continue delivering needed research

and innovation in Alberta. We submit this annual report in the belief that it describes the initiatives and

investmentsth 4 ! f 6 SNIi I Qa F ANRAR Odzf (1 dzZNBX F22RX YR FT2NBad AyRdza
increasingsustainability
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2. Accountability Statement

'L . A2Q4a lFyydzZ f NBLEZ2NI F2N 6KS &SN SYRSR al NODK oMX HA
with the Alberta Research and Innovation Regulation and the ministerial guidelines established pursuant to the

Alberta Public Agencies GovergarAct proclaimed June 12, 2013, and thiscal Management Acproclaimed

April 1, 2013. All material economic, environmental, or fiscal implications of which we are aware have been

considered in the preparation of this report.

ORIGINAL SIGNED BY:

Art Foehlich
CHAIR

3. - Al ACAIT AT O6 0 2AO0ODI

Reporting

PfOoSNIF Lyy2@FGSa . A2 {2ftdzia2yaQ YIylFI3SYSyid Aa NBaLRya,
of the information contained in the annual report, including the financial statetsieperformance results, and

supporting management information. Systems of internal control are designed and maintained to produce reliable
information that meets reporting requirements and to ensure that transactions are executed in accordance with all

relevant legislation, regulations, and policies; that reliable financial records are maintained; and that assets are

properly accounted for and safeguarded. The annual report has been approved by the Board of Directors and is

prepared in accordance with msterial guidelines.

¢KS ! dzZRAG2NI DSYSNIt 2F GKS tNRGAYOS 2F ! fodmiior > G§KS O21
General A LISNF2NX¥& |y Fyydzt AYRSLISYRSYy(d |dzRAG 2F 1 f06SNI
accordance wh Canadiargenerally accepteduditing standards.

ORIGINAL SIGNED BY:

Steve Price
CHIEF EXECUTIVE OFFICER
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4. Message from the Board Chair

Inlate 2014! t 6 SNI I ya 6SNBX NBYAYRSR 27
vulnerability to forces beyond its control. Global petrapios

and a plunge in oil prices had real and immediate impacts on

jobs and the amount of money available for the public

treasury.

This latest trough in our boorndbust economy once again

serves as a cautionary tale about the need to complement

theO2 y (i NRA 0 dzii A dijandya selctor wviSomhErl Q &

economic activities. tthe same time as oil prices were going

down, many Albertans and companies were becoming
AYONBIaAy3dte O2yaGiéhdmidesird aa2 OAl f
here and abroad for resporide development and

environmental stewardship.

Albertalnnovates Bio Solutions is uniquely positioned to
contribute to both the diversification of the economy and
the expansion of sustainable practices.

TheBoard and saff of Al Bio are dedicated @rowing

prosperityA y ! £ 6 SNI | Q&, arld Biedt iDditriésdzNBE = T 2
through research and innovation. These bio secggserate

significant revenue.feyhaveaveraged an annual growth rate of five per cent over the last four years and had

sales in tle area of 83 billion in 204.

Al Bio believes research and innovation can contribute to the diversification of Alberta by facilitating even more
growth in the bio sectorsAl Bio encourages growth by funding quality reseaeskaluatingechnologies and
emerging opportunities, facilitating connectionseating and expanding networkand advancing knowledge.

The agriculture, foodandforestindustriesare becoming increasingly higlch and sciencbased and we ca®
manage the landscape in the samaynthat weRe done in the past. We need to ppeogressively morsustainable
and efficient. Researchers supported by Al Bio are achieving amazing results on manyikeoptssible new
vaccines for chronic wasting disease in deer, atkl other cervidsnew ways to use barley extracts in food and
personal care products; controlling listeria bacteria on deli food slicers; and creatinglvesed parts in
automobiles and packaging.

Now is the time for Alberta to focus on economic diversification and enmental sustainability. Al Biaill
continue toplay a key role in this evolution.

ORIGINAL SIGNED BY:

Art Froehlich
CHAIR
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5. Performance Measurement 7

Reporting on Results

'L . A2Q4a Weeyitelrederchiaad inkdvation priorities of tgevernment by providing leadership and
O22NRAYFGA2Y F2NI NBaSINOK YyR Ayy20FGA2y GKIFG &dzlJli2 NI
forestry, and life sciences sectoBecause Al Bio is a bridge between the private sector, researctuiiusts,

government, and others in the research system, we play a key role in fostering a rich innovation infrastructure and

a research and development culture of excellence in the biosectors.

In delivering on th&014;17 Business Plaover the past yearAl Bio supported investments within five priority
research and innovation areas: sustainable productimaindustrial innovationfood innovation, ecosystem
services, and management of prion and pHike neurological diseases.

Over 201213, we developd performance measures for the effectiveness of our investments. These same
measures have been used for 2@13 and again for 20115, We evaluated Al Bggupported projects, programs,

or initiatives for which the final repomvas received by the end of 28 or which were otherwise considered

closed. Using the performance measures, we assessed our achievement of immediate outputs (results occurring
directly due to our influence and support) and immediate outcomes (areas of impact to which we contributed).

In the following section, these results are summarized in a table for each priority area. Below each table, key
achievements in that area are listed along with the ldagn outcomes and initiatives each achievement supports.

In a number of instances, trechievements reported are the culmination of research programs and collaborations
that were initiated in previous years, reflecting the legacy investments brought into Al Bio when it was formed in
2010.

Alberta Innovates Bio Solutions 204¥6 AnnuaReport 5



Business Line: Sustainable Production

6

Goal 1: Sustainable Agriculture and Forest Production

LongTermOutcomes

1. Marketdriven traits and products
2. Sustainable production systems

Initiatives

1. Support research and innovation to:

1.1LYyONBI a$s

GKS 8ASfRa 2F ! foSNII Qa

use and resistance to pests
1.2 Develop new traits in crops to enhance their value

13LRSYydATEe&

FYRk2NJ F RFLII ySé¢ ONRLMA G

1.4 Advance the adaptation of forest species to a changing climate

1.5 Inform forest management practices fepecies at risk, pest control, and restoring disturbe

boreal forest lands

1.6 Optimize environmentally sustainable management in agriculture and forestry

2. Continue Al Bio investment in research, development, knowledge translation, and commercializa
activiies at two Alberta Innovates Centres, Livestock Gentec and Phytola, as well as in other Al E

supported initiatives

Ydn@veated

2 1'tosS

wSadz ua |/ t SNF2NXYIF YOS aSlkad ! Ou d:
wS a dz
H 1 §MIP
Projects The number of projects, programs, or initiatives supportedbfio for which the 7
final report was received by the end of 2Ddr which are otherwise considered
closed, and which were evaluated for achievement of outputs or outcomes as
reported in the table below
Immediate Outcomes
Knowledge that is likely to lead | The number of potential or actual patents, licence agreements, registrations, et 12
to a new or improved product, (e.g.,Registered a new dilyean cultivay
process, or service, or improved
market access
Knowledge thats likely to lead The number of potential or actual changes in practice 3
to practice change
Knowledge that resulted in The number of confirmed proofs of concept, new avenues opened for exploratid 2
significant new directions in new memoranda of understanding, etc. (e.glentified 300 organic compounds
science or innovation residing in the soil throughout the growing season of wheat and canola, which 1]
lead to new farming practices and products
Immediate Outputs
Highly qualified personnel The number of individuals involved on a project, program, or initiative who are 46

developed through our projects,
programs, and initiatives

supported by a grant or contract and who are undergraduate students, graduatq

Alberta Innovates Bio Solutions 204¥6 Annual Report



students, pat-doctoral fellows, or possecondary graduates with a diploma or

degree
Knowledge management that Over the life of a project, program, or initiative, the number of seminars or 21
occurred with industry, workshops coordinatedyresentations delivered, articles published in rrademic
government, and others publications, newsletter editions issued, active websites developed, crop walks

tours coordinated, etc. for which the audience was from industry, government, d
other sectors

Knowledge mangement that Over the life of a project, program, or initiative, the number of published peer 68
occurred with academia reviewed papers, abstracts, or book chapters; scientific conference program or

poster presentations; or other endeavours for which the ande was mainly from
academia

Sustainable Production ? Key Achievements in 2014 z15

1

The Dairy Research and Technology Centre (DRTC), aysawgirogram, came to an end in 2014. The
DRTC developed knowledge and innovations in dairy production. itkg@gere communicated to the
industry through an effective extension and technoldggnsfer strategy. For example, the DRTC
evaluated the influence of daily light exposure (photoperiod) on the reproduction and lactation of dairy
cows. The team identifiedenetic mechanisms affecting calving time, milk productéord lactation in
relation to photoperiod variationand proposedo producersmproved practices for photoperiod
management of dairy cattléRelevant to longerm outcomes 1 and 2 and initiatigel.6 and 2.0)

Over 90% of canola Western Canada iserbicideresistant (HR). These cultivars tolerate, with minimal
injury, the application of certain herbicidealowing for the control of a broad spectrum of weeds. Al Bio
supported a project evaluating the risks associated with late herbicide applications on HR canola. It was
found that delayed application of certain herbicides can compromise the herbicidatmerof HR

canolg reducing crop yield and quality. The results influenced the development of a canola hybrid with
higher herbicide tolerance and helped canola producers to better evaluate the risks associated with late
herbicide application. (Relevant tongterm outcomes 1 and 2 and initiatives 1.1 and 1.6)

Seedling blight is a fungal infection that causes canolalgggdo rot. It has a substantial impact on
canola establishment and productivit.project was undertaken to examine the genetic vapiatbf
pathogen fungi and the effect of agronomic practices on seedling blight. The genetic studies identified
several pathogen fungi and their level of aggressiveimestectingcanola. Field trials indicated that crop
rotation and incorporation of barleor oat residue between canola crops may be a useful strategy to
reduce seedling blight. The effects of seedling blight may also be reduced-bgquimg herbicide
application and funigidalseed treatments. (Relevant to lofigrm outcomes 1 and 2 anditratives 1.1

and 1.6)

Modern broiler chicken strains have been selected for rapid growth, increased efficamtyneat yield.
However, they have become more sensitive to incubation conditions, such as temperature and humidity.
The effects of breeder fk age and incubation temperature on embryo development were expldrid.
project found that slightly different incubation conditions may be required as breeder flocks age and that
adjusting incubation temperature according to parental flock age resuitége bestquality chicks. The
benefits of theseresults are that commercial hatcheries can implement subtle changes in incubation
conditions within their specific facilities. (Relevant to leéegn outcomes 1 and 2 and initiative 1.1)

I £ 60 SNI I Q aal téfrfperafurelhas yisgn between 1 and 1.5 degrees Celsius since about 1940. The
forest industry has expressed concern about this temperature increase and its potential negative impacts
on forest regeneration, healtrand productivity. Al Bio organized two knowledgechange seminars in

Rocky Mountain House and Grande Prairie. Their purpose wlasititate discussions between

Alberta Innovates Bio Solutions 204% AnnuaReport 7



Environment and Sustainable Resource Developnte8R(pand forest practitioners regarding@vincial

seed transfer standards and existing opportunities for assisted migration (planting tree seeds native to
one area in a different area) as a tool for adaptation to a changing climate. About 60 foresters, woodland
managers, ESRD staff, biologistsearchersand reforestation practitioners attended the seminars. We

had the opportunity to share and update industry members on the forestry research that Al Bio is funding
to ensure that knowledge gained through research reaches the people who ap{@glevant to long

term outcome 2 and initiatives 1.4, 1.5, 1.6, and 2.0)

We constidated our collaboration witiEESRD in a project that aims to identify genes related to western

gall rust in lodgepole pine populations. The resulting information can béeapio the selection of

reforestation stocks with superior resistance to this pathogen. At8iinued its partnership witfESRD,

the Forest Resource Improvement Association of Alberta and Foothills Research Institute in a project

examining natural anéhcilitated lodgepole me regeneration after mountain pinecietle attacks. Finally,

Al Bio built on previous investments with Genome Canada in a project evaluating the genetic adaptive

capacity, resiliengdg Y R LINBR RdzOG A @A G & 2 7F nsofo@ybldblé gihgd and WlBeSRuUucy 3 LI2 LI
in the face ofa changing climate. This project will provide sciehased knowledge for development of

improved seedransfer guidelines for the province. (Relevant to ldagn outcome 2 andnitiatives 1.4,

1.5, 1.6 and 2.0)

The Agriculture Funding Consortium (AFC) is an informal assoa@étiérmembers, including Al Bio.
Since its establishment in 2002, the AFC has used -avordow approach to coordinétg and facilitatng
application, assessmeydand funding ofood and agricultural researgbroposals In 201415, 70 letters of
intent were received for projects totéthg $40 millionAl Bio selected four innovative projects with a total
value of $4.1 million for investment by Al Bio along with other interestediérs. Two of these projects
aim to identify traits related to stripe rust and Fusarium blight resistance in wheatincreased

efficiency ofnitrogen and water use in barley, respectively. The third project addressed a major priority
for the Alberta pdato industry. developingpotato varieties with reducedaylamide, a toxic compound
that can be found when potatoes are baked at H&@rees Celsiusr higher.The fourth project explores
new techniques that would help cereal crops to better assimilatbaa and nitrogen in order to
accelerate their yield. (Relevant to lotgym outcomes 1 and 2 and initiatives 1.1, 1.2, 1.3, 1.6, and 2.0)

The Phytola Centre, based at the University of Alberta, is an Alberta Innovates Centre that receives core
funding fran Al Bio. During 20%45, the science and operations of the centre continued its progress on
several research projects in the area of oilseed biotechnology, enabling the training of graduate students
and other highly qualified personndéthytolaaddedfive new leveraged projects with eimvestigatorslt is
working closely with two industrial partners to advar@enome Canada proposaRhytola has entered

into the international GermaiCanadian consortium CamOil project initiated last ysfitengthening its
research network and enhancing our visibility and reputation. The Mitacs Elevate proghéch

provides funding for postdoctoral fellows in cuttiheglge researciproject partnershipsis also providing
funding with Alberta Innovates T&hnology Futures as a partnéthytolaengaged in many knowledge
translation/commercialization actities and liaised with industryRelevant to longerm outcomes 1 and

2 and initiatives 1.1, 1.2, 1.6, and 2.0)

Livestock Gentec, based at the Universitytberta, is an Alberta Innovates Centre that receives core
funding from Al Bio. In 20%45, it continued to expand its research and commercialization activities with
direct involvement in the training of over 30 graduate students and a research budgeeo$40 million

in core and project funding. In the past year, Livestock Gentec has revitalized researchirzivéisity

owned ranches with new work addressing improved efficiency and sustaihajtiguality beef at Roy

Berg Kinsella Ranch as welrasgebased feed efficiency improvements at the Mattheis Ranch. Livestock
Gentecalsohosted its first annual field day in 2014 with participation from local agricultural communities,
government, and academiand n the summer of 2014 ivestock Gentec searchers celebrated the
achievement of the 200th peeeviewed publication since the inception of Livestock Gentec in 2010.
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The genome sequence of more than 350 Canadian bulls was completed and integrated into the
international 1000 bull genomes projedthe first analysis has been publishadd new information is

being incorporated into the work with Canadian breeders and producers. Livestock Gentec was also part
of the international collaboration that led to the identification of the causative mutafmrreduced
susceptbility to porcinerespiratory andeproductivesyndromer the most important swine disease

globally.

Finally, Livestock Gentec has established a joint Swine Genomics Excellence Centre with China Agricultural
University to help find waysf identifying pigs that are more resilient to disease and produce-bigility

products with improved efficiencyelta Genomics Centre, a fskrvice DNA facility specializing in

livestock has officially spu dziT 2 F G KS ! y A @S N&inkubationdrdgramftothéechidelaQa o6 dza A
fee-for-service norprofit organization dedicated to making a difference in the livestock industry.

(Relevant to longerm outcomes 1 and 2 and initiatives 1.6 and 2.0)

1 Projects in the area of sustainable production beregfifrom a broad range of partners, including other
organizations in the Alberta Innovates group; the Universities of Alberta, Calgary, Lethbridge, Ottawa, and
Guelph; Carleton UniversitiESREthe Foothills Research Institute; Agriculkuand AgroodCanada;
Agriculture and Rural Developmetite Alberta Livestock and Meat Agentige Alberta Crop Industry
Development Fundhe Alberta Canola Producers Commissithe Alberta Pulse Growers Commission;
Alberta Milk; Alberta Chicken Producetise Alberta Barley Commissiothe Alberta Wheat Commission;
the Canadian Food Inspection Agenitye Canadian International Grains Instituteg Western Grains
wSaSkNOK C2dzyRIFGA2YT FyR (KS ! yABSNBRAGE 2F ! f0SNIIFC
Centre, Alberta Innovates Phytola Centre, and Livestock Gentec Alberta Innovates Centre. (Relevant to
longterm outcomes 1 and 2 and initiatives 1.6 and 2.0)

As of March 31, 2015, the Sustainable Production team was managing 41 active pldjexts/hichwere in the
area of forest sustainability, and 31 in the area of agriculture sustainability.

Alberta Innovates Bio Solutions 204% AnnuaReport 9



Goal 2: New Chemicals, Materials, and Energy from Biomass

LongTerm Outcomes

1.
2.
3.

Initiatives

1.

=

New bioindustrial products and processes
Bioindustrial sector growth
Green buildingnaterials and modular construction

Facilitate advancements in science and innovation that lead to bioindustrial growth opportunitie
four broad areas: biomaterials, biocomposites, biochemicals, and bioenergy (including liquid
transportationfuels)

Provide data and analysis for sciermased policy recommendations that will improve or reduce
policy constraints that affect bioindustrial development in Alberta

Develop relationships and networks to spur ckgsstor innovation between the agritture, forestry,
and oil and gas sectors, and communities (etge Bioeconomy Alberta teanthe Alberta
Biomaterials Development Centrhe Biorefining Conversions Netwottkie Canadian Bioenergy
Association)

Support establishment of a bioindustrial star

Facilitate advancements in science and innovation that allow for the development of green builg
materials and new approaches to construction, including modular construction, and develop
relationships and networks that spur innovation in buildingtenzls and building systems (e.g., the
NewBuilds network, the NSERC Industrial Research Chair in Modular Constthet@anadian
Wood Council)

wSadz

7

t SNF2NXYI YOS aSlkad ! O dz

Qx

Projects

The number of projects, programs; initiatives supported by Al Bio, for which the 6
final report was received by the end of 2Ddr which are otherwise considered
closed, and which were evaluated for achievement of outputs or outcomes as
reported in the table below

Immediate Outcomes

Knowledge that is likely to lead| The number of potential or actual patents, licence agreements, registrations, et 26
to a new or improved product,
process, or service, or
improved market access

Knowledge that is likely to lead] Thenumber of potential or actual changes in practice 2
to practice change

Knowledge that resulted in The number of confirmed proofs of concept, new avenues opened for exploratid 8

significant

science or innovation residing in the soil throughout the growing season of wheat and canola, which r|

new directions in new memoranda of understanding, etc. (elgentified 300 organic compounds

lead to new farmig practices and products

Immediate Outputs

Highly qualified personnel The number of individuals involved on a project, program, or initiative who are 26
developed through our supported by a grant or contract and who are undergraduate students, graduatd

10
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projects, programs, and students, postoctoral fellows, or possecondary graduates with a diploma or

initiatives degree

Knowledge management that | Over the life of a project, program, or initiative, the number of seminars or 13
occurred with industry, workshops coordinated, presentations delivered, articles published iratalemic

government, and others publications, newsleer editions issued, active websites developed, crop walks o

tours coordinated, etc. for which the audience was from industry, government, d
other sectors

Knowledge management that | Over the life of a project, program, or igitive, the number of published peer 11
occurred with academia reviewed papers, abstracts, or book chapters; scientific conference program or

poster presentations; or other endeavours for which the audience was mainly fr

academia

Bioindustrial Innovation ? Key Achievements in 2014715

1 In March 2015the Alberta Bio FutureProgramwaslaunched Equipment Utilizatiowasthe first
subprogram to begirtaking inapplications! . C FAvya G2 | OO0OStSNrdS INRSIGK 2F
aS002NE SyKIyOS (KS bibghBuaisiinh@&tionshuphhB inddeése thet 2y | & |
RAGSNEBATFAOLI (A 2y THsH208-nilios iNdyealmiogréndig ofBdé@ b Al Bio and
Innovation and Advanced Educatiand led by Al Bio. Al Bio developed program guidelines for ABF that
focusedon growing the bioindustrial sector in consultation witbertalnnovatescorporations and
ministry partnersThe program was designed to create synergies with our external partners and build
upon their areas of focus for research and innovatién.international panel also reviewed the guidelines
and provided expert advice on implementation. (Relevant to {ergy outcomes 1 and 2 and initiatives 1
and 2)

1 With a focuson research and development, new product commercialization, access to biomass testing
equipment and knowledge extension, ABF wdlipto build a more innovative and competitive Alberta.
(Relevant to longerm outcomes 1 and 2 and initiatives 1 and 3)

f The5NAGAY3 [/ 2YyBSNEAZ2Y 2F 't 0SNIIFQa . A2Ylaazwase ! Ry O
launched in 2010 to provide assistance to Alberta companies looking to use Alberta biomass to
commercializenew products for the marketplace. Products rangat personal care and cosmetics to
bioplastics and biofuels. In 20445, three of thefive recipients of funding under the AMCP eitHeve
completed their projects or are nearing completion, having consolidated operations in AlNera
processindacilities have been constructed or are under constructemd new products have entered the
marketplaceln June 2014, Radient Technologies opened its commercial production plant in Edmonton.
Ceapro commenced commissioningtsfnew facility in Edmontomand began the switch from the old to
the new production facility. TerraVerdae Biorks Inc. encountered numerous starp problems and
delays, but has since made significant progréssddition, a fifth project was added to AMCP involving
incremental funds for the program to constructsignificantnew ligninproduct line at a major Alberta
pulp mill. (Relevant to lorterm outcomes 1 and 2 and initiative 1)

1 In 2013 the Bioindustrial Research and Innovation Program was laundhésiprogranfocuses on
addingvalue to agriculture and forest biomass througiteen building materials, components, and

I Activities in support ofhe Alberta Bio Future Prograare partiallyfunded through a separate grant agreement

thatis2 dzi & A RS 2 F | Innovakich &l Addanteftiicati®rNIARA separate report specific to this

funding agreement will be submitted to the department.

2 Activities in support of AMCP are funded through a separate grant agreethmetit & 2 dziaA R&e 2F ! L . A 2
grant fromlAE A separate report spée to this funding agreement will be submitted to the department.
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technologies, as well as othbromaterials based on cellulose, lignin, and hemicellulose. Projects funded
under this program are well underwayith severalin the process of completing final reports. Project
activities include developing biochar adsorbents, agrifibased concrete additives, massive wood plate
building components, cellulose nanocrystainforced foams, polyolefin nanocomposites, and stamdar
for building materials and systems. (Relevant to kegn outcomes 1 and 2 and initiatives 1 and 2)

Research networks and research chairs focused on addressing the needs of Alberta industry are an
excellent way to integrate new (leading) researchuaitversities, highly qualified peopland Alberta
companies. Several research networks are supported through QI@ndustrialinnovation business

line, including the Biorefining Conversions Networkiggrsity of Alberty the NEWBuildsletwork

(University of New Brunswigk the Industrial Research Chair in the Industrialization of Building
Construction niversity of Alberty the Industrial Research Chair in Energy and Environmental Systems
Engineering (biversity of Alberty and the Athena Chair lrife Cycle Assessmentnidersityof Galgary).
These networks provide opportunities for young researchers to work hand in hand with business people
to identify issues and develop solutions. (Relevant to {mm outcomes 1 and 2 and initiatives 1 and 3)

Several new projects were initiated, including new uses of cellulose nanocr@B)lignin, biobased
plastics, supercapacitors, and nanofoams. Phase two of a major initiative focused on the use of
biocomposites in automobile manufacturing was completed. Planning for fallpyrojects involving the
inclusion ofCNGand/or ligninbased cdbon fibre are under development. (Relevant to lelegm
outcomes 1 and 2 and initiative 1)

Al Bio continued to play a leadership role through participation in numerous committees and boards,
includingthe Bioeconomy Alberta Teanthe Canadian Standards gaciation (CSA) Technical Committee
on Sustainable Forest Management, several CSA wood products technical committees and the CSA
Technical Committee faCellulose NanocrystaliEA Task 39 and Task 43 Committard the Alberta
Chamber of Resources. (Ra@at to longterm outcome 2 and initiatives 3 and 4)

As of March 31, 2015, the Bioindustrial Innovation team was managing 29 active projees of thesevere in
the Advanced Materials and Chemicals programd 26 were focused on developing and advagdechnology
andproducts from biomass and increasing intellectual capacity.

12

Alberta Innovates Bio Solutions 204¥6 Annual Report



Business Line: Food Innovation

"T Al od ' Ol xOE AT A $EOAOOEAZLZEAAOQEI
LongTerm Outcomes

1. New food ingredients, food products, beverages, and supplements

2. Technologies, products, and processes to control fbothe pathogens

3. Innovative food processing and packaging technologies

Initiatives
1. Investin research and innovation leading to new or improved food ingredients, food products,
beverages, or supplementkat:
1.1 Are competitive in the domestic and global marketplace
1.2 Respond to domestic and/or international consumer demand
1.3 Add value to Alberta livestock and crop commodities
1.4 Promote wellness and/or prevent or treat chronic diseases

2. Investin research and inmation that:
2.1 Contributes to reducing pathogenit: coli Salmonella sppListeria spp andCampylobacter
spp. in Alberta livestock, crops, and food and beverage products
2.2 Leads to new food safety policies and enhanced consumer confidence and markest accs

3. Investin research and development of innovative platform, procesaimg) packaging technologies

wSadzt Gda | t SNF2NX¥I yOS aSlad ! Ou dz
wS a dz
H 1 gMI1P
Projects The number of projects, programs, or initiatives supported by Al Bio, for \ech 6
final report was received by the end of 2Ddr which are otherwise considered
closed, and which were evaluated for achievement of outputs or outcomes as
reported in the table below
Immediate Outcomes
Knowledge that is likely to lead] The number of potential or actual patents, licence agreements, registrations, et 9
to a new or improved product,
process, or service, or
improved market access
Knowledge that is likely to lead] The nunber of potential or actual changes in practice 2
to practice change
Knowledge that resulted in The number of confirmed proofs of concept, new avenues opened for exploratid 4
significant new directions in new memoranda of understanding, etc. (elgentified 300 organic compounds
science or innovation residing in the soil throughout the growing season of wheat and canola, which r|
lead to new farming practices and products
Immediate Outputs
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Highly qualified personnel The number of individuals involved on a project, program, or initiative who are 25

developed through our supported by a grant or contract and who are undergraduate students, graduatd

projects, programs, and students, pat-doctoral fellows, or possecondary graduates with a diploma or

initiatives degree

Knowledge management that | Over the life of a project, program, or initiative, the number of seminars or 20
occurred with industry, workshops coordinatedyresentations delivered, articles published in ratademic

government, and others publications, newsletter editions issued, active websites developed, crop walks

tours coordinated, etc. for which the audience was from industry, government, d
other sectors

Knowledge mangement that Over the life of a project, program, or initiative, the number of published peer 58
occurred with academia reviewed papers, abstracts, or book chapters; scientific conference program or

poster presentations; or other endeavours for which the ande was mainly from

academia

Food Innovation ? Key Achievements in 2014 z15

1 The Food Innovation Team is continuing to implement the strategies identifid idlberta Innovates
Food Innovation Plan 20447. This strategy document was updated with the newststtistical
information onagriculture.tA & RS&aA3Iy SR (2 F20dza 'L . A2Qa& if dzi dzNB NX
food innovation and suppothe development of globally competitive new food ingredzand
bioactives, food and beverage products, functional foods and nutraceutaraidechnologies and
processes that suppofbod safety(particularly meat safefy These areas were identified as the most
promising investment opportunities for Albertabsed onii K S LINB@Ketytdérfugdlfis core
strengths in agriculture, anids research and industry capacifRelevant to longerm outcomes 1, 2, and
3 and initiatives 1.1, 1.2, 1.3, 1.4, 2ahd 2.2)

T ¢2 AdAYdZ I GS Ayy2@LG4A2y Ay !'f0SNIFQa F22R aSOG2NE !
University of Albertathe Alberta Food Processors Association, and Agriculture and Rural Development.
The workshop Food Innovatio@ollaborating for &ccessvasheld in Leduc on April 15, 201ahd in
Calgary on October 16, 20Irhe intent of the workshop was to increase food innovation collaboration
between food companies and researchers and to increase food proc€ssols g | MFprggasito
suppot food innovation. Athe workshop, it was @nouncedthat the University of Albertavill offer a
new program that aims to prepare students for a career in food manufacturing, the undergraduate Food
Sciencdnternship Al Biowill provideinitial funding fa the firsttwo years of this prograno offer 50%
matching of student salaries with industiifhe workshops were well received by industry, acaderaicd
government stakeholdergRelevant to longerm outcomes 1, 2, and 3 and initiatives 1.1, 1.2, 1.3,

2.1, and 2.2)

1 With funding from Al Bio anthe Alberta Canola Commission, a study was conduttethalyzethe anti
cance properties of designer oils (omegaand omegeb fatty acids)The overall objective of this study
was to screen and determine the amténcer properties athe oils (alone and in mixtures) on human
breast cancer cell lineand then to verify the findingm a wellestablished animal model of human breast
cancer. Thetudy concluded that, at the concentrations tested, alth# longerchain omegg and
omega3 fatty acidghat wereexamined reduced the growth of breast cancer cells, butaiaton-
tumorigenic cellsThis project has provided convincing evidence tetain dietary fatty acids should
become more important in our die{Relevant to longerm outcome 1 and initiatives 1.1, 1.2, 1.3, and
1.4)

1 With funding from Al Bio anthe Alberta Crop Industry Development Fyrdstudy was conductetb
identify and evelop novel antimicrobial and cholestefowering functionalitieof barley proteins for
food and personatare applicationsThe primary results suggest that modified barley peptides have both
antimicrobial and metabinding capacitieBarley peptidesnhibited the growth of pathogenic bacteria
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without having undesirable impacts on probiotics. Barley peptides also enhanced mineral (zinc, iron,
calcium and copper) solubility and bioactivity. Because of these traits, the barley peptides that were
developed through this project can besed in potential applications such astending the shelf life of
beverage, snaclor nutritional products with natural ingredienticreasing health benefits ofutritional

or beverage productxreating innovative cleansg wipes for personal carandincreasing the shelf life
and functionalities of cosmetic formulations or products. (Relevant to-teng outcome 1 and initiatives
1.1,1.2,1.3,and 1.4)

Lowsalt meat products can present a challenge for the meat ingustterms of food safety and food
quality; however, consumers are becoming much more aware of the nutritional quality of the food they
eat, and there has been increased focus on reduced sodium in various food prodostsodium meat
products are lesddvourful, have a shorter shelf life, and are more prone to microbial growth compared
to conventional meat product®\l Bio andhe Alberta Livestock and Meat Associati@i.MA)therefore
funded a research project on improving the safety aondhpetitiveness of lean, loswodium meat
products.Results showed that occurrences of bacterial growth wedeed generally greater on low
sodium meat products thaon regular onesFor lowsodium products, the project developed protective
culture cocktds that could be used in formulations to outcompétisteriamonocytogene growth.It was
also found that manufacturef3ecommendations for antimicrobials like sodium diacetate and sodium
lactate should be revised as they were not effective at reducirggahial growth when applied in ready
to-eat meats(Relevant to londerm outcomes 1, 2, and 3 ariditiatives1.1, 1.2, 1.3, 1.4, 2.4nd2.2)

The processed meat industry has been challenged by contamination of-teaght processed meats with
ListeriamonocytogenesA study was conducted on mitigatibgsteriain a simulated deli slicing and
packaging operation through the application of a live bacteria culture preparaftomresearch project
correctly identified the source of the majority bfsteriacontamination in sliced deli meats as being the
deli slicer itselfThis project, funded by Al Bio and ALMA, determined that a cultu@aofobacterium
malaromaticumon the meat surface provides antimicrobial protection against products that might be
contaminated withListeria The results of this research will provide an additional level of consumer
protection by improving thesafety of processed meatfRelevant to londerm outcomes 1, 2, and 3 and
initiatives 1.1, 1.2, 1.3, 1.4, 2.4nd2.2)

Highpressure processinfHPP) has been introduced as a technology to control bacterial pathogens and
spoilage organisms in perishable foods, particularly readgat meats. However, application of HPP
technology to control bacterial pathogens was limited by ldek of data on the bactericidal effect of
treatments, particularly when they were present at low cell counts. The focus of this research project
funded by Al Bio and ALMA was to characterize bacterial pathogens arghtioogenic organisms for
their resigance to highpressure processing alone or in combination with antimicrobials to develop a
collection of bacterial strains that can be used to validate {uigdssure processes applied to food$e
resistance mechanisms Bfcherichia cofE.col)) and Clostridiumstrains were determined based on the
pressure resistance ithe presence obalt E.colistrain cocktails were tested for pressure treatment in
ground beefThe findings from the project indicate that HPP should be performed in combinatibn wit
temperature treatments and/or antimicrobiglpressure teatment alone is not enough to deactivate a
particularE.colistrain as it idighly tolerant to pressurerhis project provided additional data on the
pressure resistance of a g number (grear than200) of pathogenic bacteria, amtbvelopedfive strain
cocktails that match industrial practices on ground beef. (Relevant totlemg outcomes 1, 2, and 3 and
initiatives 1.1, 1.2, 1.3, 1.4, 24nd2.2)

The meat industry currently uses a numizdiintervention strategies and enproduct testing to ensure
the microbiological safety of its products. However, bacterial pathogens, including pathégemat
continue to contaminate finished meat products, leading to foodborne illnesses and massals. Al

Bio has supported development of a miniaturized molecular testing platform called cassette PCR for
detection of pathogeni&. colin meat products. The innovation allows a rexpert operator to prepare
a meat sample, perform the test for dettion of pathogeni&. colwithin a work shift and determine its
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safety before the meat is shipped and distributed. Al Bio is working with the research team to bring the
technology to market, to expand the technology to detection of other fgatketyrelated pathogens, and
to validate the technology in the field. (Relevantidmgterm outcome 2 andnitiatives 2.1 and 2.2)

For the 201415 fiscal year, the Food Innovation Team managed 43 active projects in Food Innovation, 11 of which
were in the area ofood safety, and 32 in the area of competitive food ingredients, food products, beverages and
supplements, and innovative food processing and packaging.

Business Line: Ecosystem Services

Goal 4: Integrated Land and Environmental Management

LongTerm Outcones
1. Useof interdisciplinary science to inform policy, progrgraad management systems
2. Managenment of net greenhouse gas (GH&Mnissions using biological systems
3. Supportfor measuring and monitoring of provincial biological resources
4. Effective seof marketbased instruments to manage ecosystem services

Initiatives
1. Create a scienebased value proposition for a markbased approach to enhancing ecosystem
services

1.1 Develop an ecosystem services assessment protocol to fuané supply of ecosystem
serviceson any given landscape

1.2 Establish a credible opesource data and information management system to inform tand
use and management decisions and traaféchoices

1.3 Lead development and delivery of multidisciplinary, cresstor, applied proofs of concept
(pilots)

1.4 Enable a network to collaboratively advance knowledge on the use of mbasetd
instruments, marketsand socioeconomics for enhancing ecosystem services

1.5 Invest in collaborative crossector interdisciplinary research and development initiatives

1.6 Establish a global network for ecosystem services and masksed instruments

1.7 Catalyze knowledge exchange through supporting events and activities that build comm
understanding and approaches across sectors and disciplines

2. Deliver a biological GHG managent program and projects, in partnership witte Climate Change
and Emissions Management Corporat{@CEMY; to reduce GH&or increase sequestration of carbo
2.1 Invest in research and development projects
2.2 Establish credible data to inform industigcisionmaking
2.3 Gather and disseminate relevant GHG management information

Results Category Performance Measure Actual
Results
201314
Projects The number of projects, programs, or initiatives supported by Al Bio, for which 6

final report wasreceived by the end of 2@lor which are otherwise considered
closed, and which were evaluated for achievement of outputs or outcomes as
reported in the table below

Immediate Outcomes

Knowledge that is likely to lead] The number opotential or actual changes in practice 1
to practice change
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Knowledge that is likely to lead
to policy or regulation change

The number of potential or actual changes in policy or regulation

Knowledge that resulted in
significant new directions in
science or innovation

The number of confirmed proofs of concept, new avenues opened for explorat
new memoranda of understanding, etc. (eldentified 300 organic compounds
residing in the soil throughout the growing season of wheat and canola, which
lead to new farmmg practices and produdts

Immediate Outputs

Knowledge management that
occurred with industry,
government, and others

Over the life of a project, program, or initiative, the number of seminars or
workshops coordinated, presentations deliveredtjcles published in non
academic publications, newsletter editions issued, active websites developed,
walks or tours coordinated, etc. for which the audience was from industry,
government, or other sectors

11

Knowledge management that
occurred with academia

Over the life of a project, program, or initiative, the number of published peer

reviewed papers, abstracts, or book chapters; scientific conference program o
poster presentations; or other endeavours fshich the audience was mainly frorf
academia

Ecosystem Services? Key Achievements in 2014 715

1 In October 2014, Al Bio and the CCEMC, thrahglBiologicalGreenhouse Gaganagement Program,
co-hosted the secon@nnualBiological Solutions Forurtitled Building the Business Cadéne forum
attracted over 100 senior leaders from industry, governmeartd academia to informational talks and
case study analyses that promote the use of biological feedstocks and processes as an economically viable
approachto reducing net emissions in the province. Two affiliated workshops were also hosted.
Collaborations arising from these workshops led to successful funding applications to the CCBMC in 2
(Relevant to londerm outcome?2 and initiatives 2.2 and 2.3)

1 With funding fromthe CCEMC and Al Bio, the Biological GHG Management Program contiaetedw
research and development projects with a total cash value of Bdllibn. These projects will advance
understanding of such critical areas as the genetic letkvben beef metabolism and GHG emissions,
carbon cycling in wetlands, the use of nitrification inhibitors to reduce emissions from crop production,
development of a biologicallyased spray foam insulation product and the teckeamnomic potential of
algaebased diluents for use by the oil indugt (Relevant to longerm outcome2 and initiative2.1 and

2.2)

1 In partnership withAlberta Innovates Energy and Environment Solutiéid8io commissioned Hatch to

produce aranalysiditled & ! £ 6 S NIi |

.AZ2YIl aa
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publicfacing version of this report has not yet been released, results arising from this work influenced the
decision to host a workshop intended to bring together industry partmétk interest in generating and
using blended bio and naturghs. (Relevant to longrm outcome2 and initiatives 2.2 and 2.3)

1 Results arising from the Protocol Validation Study were adopted by the Canadian Fertilizer Institute in

preparing arequestfor 2 RA FA Ol GA2Y

(2 GKS ayAiNR dz

2EARS SyYraaa

presented as supporting evidence BESRDESRD completed revisions to the protocol late in 2014 and
adoption of the revisions is likely i®25. (Relevant to lorgerm outcome2 andinitiatives 2.1, 2.2and

2.3)

3 Activities in support of the Biological GM@anagementrogram are funded through a separate grant agreement
fromthe CCEMQ@ KA OK A a 2 dzii 4 A R SIARATsephrataletaled usiness plan yori thisHoN@radill
be submitted to theCCEMC.
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The program produced théocumentBiological GHG Managemeqt Primerto meet the needs of a

broad group of stakeholders. The Primer has been shared widely within government and industry and
provides factual analysis of the challenges and opportunities of reducing emissions for biological systems
as well as biological carhsequestratin. (Relevant to longerm outcome2 and initiatives 2.2 and 2.3)

In addition to managing net GHG emission reductibng, .othe2 f@igrities relating to ecosystem
services focus on creating the system and capacity necessary for effentiweiecessful application of
marketbased approached.he foundational pieces inclugedata and information system, biophysical
and ecological science (ecosystem services assessment), and socioeconomicsifasatténstrument
design)

0 The Ecosystem Séces Assessment is one of the foundational programs funded by AldRidoy
the Alberta Biodiversity Monitoring Institute (ABMife program usesimulation models and
maps to help understand ecosystem services supply and how this supply changes iwitk var
land management activities. This work wgdineratethe knowledge to support the creation of a
range of marketased instruments, landse planning, and monitoring. It will establish simple
yet credible systems for assessegmpsystem serviceend doamenting environmental integrity.
Phase 1 of the project has been completed with Phase 2 beginning in (Z8&vant to long
term outcomel and initiatives 1.1, 1.3, 1.4, and 1.7)

0 The BieResource Information Management System, led by the Silvacom Gralifunded by Al
Bio, developed a working prototype for a credible opmurce data and information
management system to inform langse and management decisions and tremf€choices. The
project is currently in the final phase of a fgpinased approachrhe final phase has been
approved and initiated with completion expected in 20{Relevant to longerm outcomes 1
and 3and initiatives 1.2, 1.3, 1.4, arid7)

0 The AgarProof of Concept, led by the Silvacom Graumplfunded by Al Bio, looked at the
charges in ecosystem services and the costs and benefits associated with restoration efforts
taking place in tharea ofAlgar, Alberta. This area is of particular importance in Alberta as a
significantly disrupted habitat for woodland caribdthe first phas®f the project completed a
preliminary ecosystem services assessment andloesefit analysis to measure water
regulation, carbon storage, timber supply, biodiversity intactnassl caribou habitatThe
report for this project phase was widely sharetieTsecond phase of the project will include a
more comprehensive socioeconomic analgsigreview and improvement of the data,
methodologiesand models, with a viewo applying the methodologies to other regiorkhis
project will be completed in 2018Relevant to longerm outcomel and initiatives 1.3, 1.4, and
1.7)

In early 2015the Alberta Land Instituteyith financial supporfrom! L . A2 3% f I dzy OKSR G KS
Laboratory Wetlands Project, which will work in partnership with private landwa/ito better

understand wetland restoration. This research project helps to address priorities prakacial

wetlands policy and advances ecosystem services approaches to land management. The study will provide
a better understanding of the functionahlues of wetlands benefits such as flood mitigation and water
purificatiomt and address the practical question of compensation for landowners who agree to restore
wetlands on their land using reverse auctions (maitk@sed instrument)(Relevant to londerm

outcomesl and 4and initiatives 1.3, 1.,5and 1.7)

In collaboration withthe Canadian Oil Sands Innovation Alliance and Alberta Innovates Energy and
Environment Solutions, Al Bsuipportsthe Alberta Biodiversity Chairs programfouryear programn its
second yearUnder this program,wo Biodiversity Conservation Chairs at the University of Alberta
provide dedicated science capacity to link the monitoring of outcomes with policy development and
strategic planning(Relevant to longerm outcomel and initiative 1.5)
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The Waterton Biosphere Reserve Association, with financial support from Al Bio, led a project that looked
at ecosystenscale monitoring of population trendsr grizzly bears and wolves in southwestern Alberta.
Noninvasive monitorindechniques were used to track species distribution and population changes. This
important data will help researchermderstand the spatial variability of biodiversity intactness and the
value of land management in biodiversity conservatigtelevant todngterm outcomesl and 3and

initiatives 1.5 and 1.7)

A multiyear project on water management in Alberta is a collaborative effort anddrigjg Alberta
Innovates Energy and Environment, Environment and Sustainable Resource Development, and the
Universiy of Alberta. It will provide information required for the development of integrated source water
management policies in AlbertéRelevant to longerm outcomel and initiatives 1.4, 1,%nd 1.7)

Al Bio is partnering with the Alberta Livestock and Meg¢mcy on a research project to provide a basic
understanding of how grazing alters grassland carbon stores. This will provide insight into how managers
can optimize carbon storagéRelevant to londerm outcomes 1 and 3and initiativel.5)

Al Bio, workingvith the ABMI,Alberta Innovates Technology Futurése Land Stewardship Cemt and
Silvacominitiated the establishment of a network to collaboratively advance knowledge on the use of
marketbased instruments, marketand socioeconomics for enhancing ecosystem serv{Eedevant to
longterm outcomesl and 4and initiativesl.4 and 1.7

Al Bio currently supports 31 active projects in #uosystem servicdsusiness line.

Business Line: Prion and Prion -Like Neurologica |
Diseases
Goal 5: Effective Management of Prion and Prion -Like Neurological
Diseases
LongTerm Outcomes
1. Reduction irrisk management costs of prion diseases in livestock industries and wild cervid
management
2. Research leadership in prion and human neugeteerative diseases
Initiatives
1. Improve understanding of the processes involved in prion disease to inform risk management an
policy around managing these diseases
2. Target investment toward the problems of livestock industries and wildlife manageesitce
industry costs, more effectively control disease in the wild, and develop new products
3. .dAfR 2y IfoSNIFQa aiGNBy3aIiliKa | yR -&4JLI2 NI dzy A
neurodegenerative diseases, with the potential for leiegn application inprevention, treatment, and
products
4, . dZAt R 2y 1 f0SNIIQa SELISNIA&AS Ay LINA2Y YR L
an international leader in these fields
5. ' GGNY OG FTRRAGAZ2YIFE FdzyRAYy3a G2 tSOSNI IS ! L
wSadza /I t SNF2NXYI yOS aStad ! O dz
wS a dz
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Projects

The number of projects, programs, or initiatives supported by Al Bio, for which
final report was received by the end of 2Ddr which are otherwise considered
closed, and which were evaluated for achievement of outputs or outcomes as
reported in the table below

14

Immediate Outcomes

Knowledge that is likely to lead
to a new or improved product,
process, or service, or improved
market access

The number of potential or actual patents, licence agreements, registrations, €

21

Knowledge that is likely to lead
to practice change

Thenumber of potential or actual changes in practice

Knowledge that is likely to lead
to policy or regulation change

The number of potential or actual changes in policy or regulation

Knowledge that resulted in
significant new directions in
science orrinovation

The number of confirmed proofs of concept, new avenues opened for explorat
new memoranda of understanding, etc. (elgentified 300 organic compounds
residing in the soil throughout the growing season of wheat and canola, which
lead tonew farming practices and produgts

16

Immediate Outputs

Highly qualified personnel
developed through our projects,
programs, and initiatives

The number of individuals involved on a project, program, or initiative who are
supported by a grant azontract and who are undergraduate students, graduate
students, postdoctoral fellows, or possecondary graduates with a diploma or
degree

106

Knowledge management that
occurred with industry,
government, and others

Over the life of a project, prograror initiative, the number of seminars or
workshops coordinated, presentations delivered, articles published in non
academic publications, newsletter editions issued, active websites developed,
walks or tours coordinated, etc. for which the audiencesiiam industry,
government, or other sectors

Knowledge management that
occurred with academia

Over the life of a project, program, or initiative, the number of published peer
reviewed papers, abstracts; book chapters, or scientific conference program
poster presentations; or other endeavours for which the audience was mainly
academia

54

Prion and Prion -Like Neurological Diseases ? Key Achievements in

2014715

1 TheAlberta Prion Research Institute (APROntinued its partnership with the Alzieer Society of

Alberta and Northwest Territories. Together, the two agencies funded five new research projects through
the Alberta Alzheimer Research PrograPREIso managed the applications for and adjudication of the
Ed & Joyce Lyons Postdoctoral®wship. (Relevant to lonterm outcome 3 and initiatives 3, dnd 5)

1 David WestawayAPRisupported researcer anddirector of the Centre for Prions and Protein Folding,
was renewed as a Canada Research Chair in Prion Diseases (Tier 1). (Relevatgrnm lonigome 3 and

initiatives 3 and 4)

4 Activities in support of APRI are funded through a separate grant agreementAi@m ¢ KA OK A a

2dziaARS

grant from this ministry. A separate report will be submitted to the aement specific to this funding agreement.

20
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1 APRhosted an MLA Breakfast to provide elected representatives with antepmtathe research being
R2yS Ay 1 to0SNII FTyR (G2 KAIKEAIKEG GKS NBGdzNYy 2y GKS
to initiative 1)

1 Twelve trainees received travel grants to attethé PRION 201donferencein Trieste, Italy. Charles Mays
andEster Vazquez Fernandez, postdoctoral fellows from the University of Alberta, received two of the
three top prizes for scientific presentations by students and trainees. (Relevant tédongutcome 3
and initiative 4)

1 APRCto-hosted a second researchovkshop with the S&o Paulo Research Federation and the Rio de
Janeiro Research Federation. Twenty researchers and graduate students from Canada attended the
workshop in Ubatuba, Brazib present their latest research findingbhis meeting helped to fditate
longterm collaborationdetween Alberta and Brazi{Relevant to longerm outcome 3 and initiatives 3
and 4)

1 APRI hosted théourth annualinstalment of thelecture seriesThe Prion Diariesyith Jay IngramThe
serieshas been successful in reacd out to Albertans to inform them about the impacts of prion
diseases and the research currently being done in Alberta. Lectures were held in Brooks, Lloydminster
and Pincher Creek. Around 200 people attendetbtal. (Relevant to longerm outcome 3 ad initiative
4)

1 APRpartnered with Alberta Innovates Health Solutions, Campus Alberta Neuroscamtéhe Alzheimer
{20ASG& 2F !''tO0SNIIF FyR b2NIKgSad ¢CSNNARAG2NARASAE (2 K23
Jay Ingram and funded researcheMore than 400 people attended the lectures held in Calgary,

Edmonton and Lethbridge. (Relevant to lotgrm outcome 3 and initiative 4)

1 APRhosted a scientific meeting for its funded researchers and trainees to provide updates on their
research. Thex were 22 oral presentations and 28 poster presentations. (Relevant tetéwngoutcome
3 and initiatives 3 and 4)

1 Aninternational group of 40 researchers, poliogkers, regulators, veterinariansnd industry members
attended the International Discussi on Specified Risk MaterialsPRbrought this group of experts
together to discuss the issudisat specified risk materialsose for industry, food safefyand risk. The
discussion will heldPRIwork with industry and government to develop future reseh strategies.
(Relevant to longerm outcomes 1, 2and 3 and initiatives 1, 2, and 4)

1 APRresearchers found a number of small portions of the chronic wasting diseas® which might
serve as the basifor vaccine development. (Relevant to letlegm outcomes 1 and 2 ariditiative 3.)

f APRNBa S| NOKSNER F2dzyR I gl & G2 RSGSOG GKS F2N¥Y 2F | Y&
(Relevant to londerm outcome 3 andnitiatives3 and 4.)

In 2014 15, APRI managed 39 research projectsér7 million.

Separate Grant Agreements

Activities in supportof th& NA @Ay 3 / 2y @S NE A 2 yAd@Tced! MatériSldNdnd ChémicalsiPRogrand a G 2
(AMCP)the Alberta Bio Future Prograriihe Biological GHG Management Programd APREre funded via

separate grant agreementbatare2 dzi & A RS 2 F | Innovakich 8ril Ad¥antey EducatiRpdrate

reports will be submitted to the department specific to tAMCR the Alberta Bio Future Programnd APRIFor

the Biological GHG Management Prarg, a separate detailednnual reportwill be submitted to the CCEMC.
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¢KS NB&adz Ga LINBSaSyiSR Ay 'L . A2Q& | dZRRAGSR FAYyFYyOAlFf &l
Alberta: to provide leadership anmbordination for research and innovation that support the growth and
RADGSNBEBAFAOFIGAZ2Y 2F 1 £0SNIIFQ& FANROMzZ (dzNBX F2NBadz FyR |
the wide-ranging expertise of our Board has guided our allocatibresearch funding in our priority areas of

sustainable production, food innovation, bioindustrial innovation, ecosystem services, and prion and protein

misfolding diseases. Al Bio continues to operate in alignment with its corporate bylaws, codelo¢tcpolicy,

conflict of interest policy, and intellectual property practice.

We have been able to establish valuable partnerships with provincial, national, and international agencies that

align with our interests and the needs of our stakeholders. Weieen careful stewas of the resources of our

stakeholdess f S@SNI IAYy 3 FdzyRAYy3 FNRBY AYRdAZAGNE X 3IBBRAINGY YSYydz |
(2014 sales) agriculture, food, and forest sectors represent a remarkable economic engiméltizantinue to

grow in the face of global interest in food security, green technology, environmental sustainability, water scarcity,

and healthy societies.

In the 201415 financial statements, the Statement of FinanBiasition shows net assets of $8%million and

cash of $2367 million, which incides$5.889 million in cash for the AlberRrion Research Institute and $%4

million for the Alberta Bio Future 8gram. Cash has increased by48@ million from the 201814 reported

balance. Because ware able to retain resources into other fiscal years, we can plan for ldegaropportunities

in our areas of focus. The $88-million increase over last year in deferred revenue is primarily due to a number of
LI NIy SNE Q Ay ONdBA BioBrRpedifid gr&yainviryy

In the 201415 Statement of Operations, revenues$21257 million wereearnedand $21101 million in
expenses wer@curred, resulting in a net operating surplus of $1880 whichslightly increasethe accumulated
surplus carried fovard from previous years to $39 million.

/. Operational Overview

FfOSNIF Lyy2@0FiSa A& GKS LINE JA ADStlagislatiyefmand@eN® fdadlangd ¥ 2 NB |
perform research, innovation, and commercializationossr multiple sectors. The Alberta Innovates group

comprises one advisory boarthe Alberta Research and Innovation Authorigyong withfour research

corporations: Alberta Innovates Bio Solutions, Alberta Innovates Energy and Environment Solutiotes, Alber

Innovates Technology Futures, and Alberta Innovates Health Solutions. All but Alberta Innovates Health Solutions

report to the Minister of Innovation and Advanced EducaftkE) & R2 ! { &s&ohlary@edearch? & (

institutions. This enhances aligemt and collaboration on many levels. Alberta Innovates Health Solutions reports

to the Minister of HealthWhile the Alberta Innovates corporations are assigned responsibility for advancing

research and innovation in discrete sectors, Al Bio partnersitgithiberta Innovates colleagues in areas of

common interest.

With a staff of 4, Al Bio funds research and innovation at different stages of the innovation continuum to grow

YR RAOGSNBAFE AYRdAzZAGNRSEA Ay ! { cofgNde Inddatioh GMRUOMZAIBEZNE = T2 2 |
supports the discovery of new knowledge, the application of that knowlealige its knowledge translation or
commercialization. Al Bio alésads strategy development and specific initiativegaluates technologies and

emerging opportunitiesfacilitates connectionsreates and expands networkand manages knowledge and

communication.

The current downturn in oil prices reconfirms the importance of a diverse economy. #2201 KS LIN2 @Ay OSQa
agriculture, foodand forest industries contributed morethan 8 A f t A2y Ay alfSa G2 ! foSNIL

22 Alberta Innovates Bio Solutions 204¥6 Annual Report



almost equal to sakefrom the petrochemical sector (source: Statistics Canada and IAE, 20Hh believethat
through research and innovatigthese sectors can contribute in an even more significant way.

Over the last year, we had changes in staffing, welcomiligNecheff and saying goodbye to Elisa Valade and
CEO Stan Blade. After several months of rotatingathing CEO role among the Bib executivedirectors, Steve
Price was appointed CH@r an interim period

Also this year, the term of Board member Dr. Jackie Shan expired.

In 2014 15, recruitment commenced for a new CEO. Recruitment also started for six new Board meimhoeder
to achieve a full complement of 12 Board members. No recruitment decisions were finalitezltime of writing
this report

In fall 2014, a new thregear collective agreement wasgnedwith the Alberan Union of Provincial Employees
which guides theaary compensationfosix2 ¥ ' L . A2Q&a aidl ¥F¥o

An initiative to integrate Genome Alberta into Al Bio was launched during the summer of R0B#® met with

Genome Alberta staff to review policies, terms of employmém,pension plan, and thbenefit plan etc.A

LINEP2SOG GSFY gl a SaidlotAadaKSR T2 Namn gilleSreghiderieht®, WitheET DSy 2 Y S
department staff to provide support through the sharsdrvices agreement with Al Bigatt Bryman, Director of

Programs with Genomalberta, its only Edmontobased employee, moved to the #8loor of Phipps McKinnon.

He is cdocated with Al Bio staff.

In 2014 15, Al Bio was managing 174 active grant agreements with investment of $67.0 million over the lifetime of
the projects and ash leveraging of $158.1 million. The amount of leverage that Al Bio investments are able to
achieve shows that Al Bio has ability, skills, and connections valuable to other groups.

'L .A2Q& o0lFa&asS Tdzy RAy 3 7T Niuddinl201915 &t $14.040,8068se tundtag\isrSIABE A y S &
supports a broad range of investments within four core business lsustainableproduction, bioindustrial
innovation,food innovation, andecosystemnservices.

Restricted funding to Al Bio supports several itikies and business lines in addition to its core business lines. This
type of funding is dedicated to a specific purpdisat is complementary to activities supported by Al Bio base
funding It is administered by individual grant agreements for each m&stli funding stream with specific

reporting requirements to its funding partners. These are highlighted with specific references in Section 5.

No changes were made in20Mp (2 'L . A2Q& O2NlLBRNIGS oeflgasxs O2RS 27
or intellectual property practice.

Al Bio has followed the guidance provided by the Government of Alberta (GOA) on appropriate policies and
procedures for transparency in reporting expenses for both its Board and senior management. Al Bio now
voluntarily discloses travel, hospitality, and working session expenses for Board members and executive team
members in alignment with the GQblicy on publicdisclosure otravel,meal, and hospitalityexpenses. Al Bio is
also compliant with the GOA policy on s&ldisclosure.

'L . A2 FOly2e¢fSR3ISaAa GKS Dh! Qa adliSR AydSyid G2 O2yiAydz
0KS LINPGAYOSQa Ayy20F A2y adadsSYyz IyR ¢S 02ylGAydzsS (2 ¢:
partnerships hae demonstrated a history of good choices, and we expect to continue delivering needed research

and innovation in Alberta. We submit this annual report in the belief that it describes the initiatives and
Ay@SaitySyda GKIFG ! f o Snedihddsiriesreshd tO befpriofdabl&and corapatitviile y R T 2
increasingsustainability
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8. Audited Financial Statements
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AUDITOR

GENERAL
Alberta

LYRSLISYRSY G ! dzRAG2NDa wS LR NI

To the Board of Directors of Alberta InnovateBio Solutions

Report on the Financial Statements

| have audited the accompanying financial statements of Albartavates Bio Solutions, which comprise the
statement of financial position as at Mar8i, 2015, and the statements of operations and cash flows for the year
then ended, and a summary of significant accounting policies and other explanatory information.

MEYF3SYSyiQa wSalLlRyairoAtAde F2N GKS CAYlFyOAlrf {GFdSYSyi
Management is responsible for the preparation and fair presentation of these financial statements in accordance

with Canadian public sector accounting standards, and for such internal control asenaagdetermines is

necessary to enable the preparation of financial statements that are free from material misstatement, whether

due to fraud or error.

l dZRAG2NDa wSalLlyaroAfAde

My responsibility is to express an opinion on these financial statements kmaset/ audit. | conducted my audit in
accordance with Canadian generally accepted auditing standards. Those standards require that | comply with
ethical requirements and plan and perform the audit to obtain reasonable assurance about whether the financial
statements are free from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures in the
FAYFEYOAILE adGlraSyYSyldaod ¢KS LINPOSRdA:NBa aStSOIB&Kth&SLISYR 2
risks of material misstatement of the financial statements, whether due to fraud or error. In making those risk
FdaSaavySyidasz GKS | dZRAG2NI O2ya8ARSNE AYGSNYylLtf O2yGNRf NB
financial staterents in order to design audit procedures that are appropriate in the circumstances, but not for the
LJdzNLJ2 &S 2F SELINBaaAy3d Ly 2LAYyA2Yy 2y (KS STFSOGAOSySaa
evaluating the appropriateness of accountipglicies used and the reasonableness of accounting estimates made

by management, as well as evaluating the overall presentation of the financial statements.

| believe that the audit evidence | have obtained is sufficient and appropriate to provide ddrasig audit
opinion.

Opinion

In my opinion, the financial statements present fairly, in all material respects, the financial position of Alberta

Innovates Bio Solutions as at Mar@1,2015, and the results of its operations, its remeasurement gains and
losses, and its cash flows for the year then ended in accordance with Canadian public sector accounting standards.

ORIGINAL SIGNED BY: Merwan N. Saher, FCA
Auditor General
May 20, 2015

Edmonton, Alberta
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ALBERTA INNOVATES — BIO SOLUTIONS

FINANCIAL STATEMENTS

MARCH 31, 2015

Statement of Operations
Statement of Financial Position
Statement of Cash Flows

Notes to the Financial Statements

Schedule 1 — Expenses Directly Incurred Detailed by Object
Schedule 2 — Salary and Benefits Disclosure

Schedule 3 — Related Party Transactions

Schedule 4 — Allocated Costs
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MANAGEMENT’S RESPONSIBILITY FOR REPORTING

Alberta Innovates — Bio Solutions’ (AI-Bio) management is responsible for the preparation,
accuracy, objectivity and integrity of the information contained in the annual report including the
financial statements, performance results and supporting management information. Systems of
internal control are designed and maintained to produce reliable information that meet reporting
requirements, and to ensure that transactions are executed in accordance with all relevant
legislation, regulations and policies, reliable financial records are maintained, and assets are
properly accounted for and safeguarded. The Annual Report has been approved by the Board of
Directors and is prepared in accordance with ministerial guidelines.

The Auditor General of the Province of Alberta, the corporation’s external auditor appointed

under the Auditor General Act, performs an annual independent audit of AI-Bio’s financial
statements in accordance with Canadian generally accepted auditing standards.

ORIGINAL SIGNED BY:

May 20" 2015
Steve Price — Chief Executive Officer Date
Alberta Innovates — Bio Solutions
ORIGINAL SIGNED BY: o 20" 2015
Darrell Dancause — Executive Director and Date

Senior Financial Officer, Corporate Services
Innovation and Advanced Education
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ALBERTA INNOVATES - BIO SOLUTIONS
STATEMENT OF OPERATIONS
FOR THE YEAR ENDED MARCH 31, 2015

2015 2014
Budget
(Note 3) Actual Actual
(in thousands)
Revenues
Government Transfers
Government of Alberta Grants $ 26323 $ 20,115 $ 16,362
Investment Income 200 282 258
Other Revenue 974 860 1,245
27,497 21,257 17,865
Expenses - Directly Incurred (Note 2, Schedules 1 and 4)
Administration 1,950 1,448 1,490
Prion & Protein Misfolding Diseases 7,072 5,684 3,863
Sustainable Production 3,872 4,270 3,232
Bioindustrial Innovation 11,095 4,652 7.815
Food Innovation 3,225 2,376 2,391
Ecosystem Services 3,860 2,496 3,046
New Investments 1,800 175 -
32,874 21,101 21,837
Annual Operating Surplus (Deficit) $ (5377 $ 156 $ (3,972)
Accumulated Surplus, Beginning of year 8,483 12,455
Accumulated Surplus, End of year $ 8,639 § 8,483

The accompanying notes and schedules are part of these financial statements.
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