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Methodology and glossary



L.E.K. hasconducted 25 interviews with industry expertsin U.S. and
Europe

S:gﬁ;holder Subgroup Interviewed experts Interviews conducted

A Partner, U.S. standalone venture capital firm
Standalone venture capital A Partner, European standalone venture capital firm
P A Managing director, U.S. venture capital fund
A Former senior management, UK venture capital fund
. ) A Former Venture Advisor, multinational corporate venture capital fund
Financial Corporate venture capital A Former Director, U.S. corporate venture capital 11
investors A Former managing director, multinational biopharma venture capital fund
Big pharma business A Former Director of Business Development, multinational biopharma
development A Director of Business Development (Oncology), multinational biopharma
Public research funders / not- A Board member, National Cancer Advisory Board
for-profits A Director of clinical operations, U.S. governmental research entity
Academic institutions A C-suite executive, top UK university technology transfer office
A Executive director, top U.S. university technology transfer office
. . A VP Innovation and Strategy, emerging biopharma
mall to medium biopharm . i
S L2l A Adviser, EU small / medium biopharma
Executors A CEO and founder, U.S. small / medium biopharma 9
A Senior Director, Global R&D, multinational biopharma
Big pharma A Associate Director R&D Planning and Consolidation, multinational biopharma
A Former director of business development, multinational biopharma
A Former head of external innovation, multinational biopharma
; Deloitte report author A Former Senior Consultant, Deloitte
:;;gzgtmg Big pharma corporate finance A Former R&D Finance Leader, multinational biopharma S
Other accounting expert A Former Partner (Audit and Assurance, Life Sciences), big four accounting firm
i Kalydeco A Former VP, Vertex Pharma
Case studies - 2
Zolgensma A Former VP, AveXis



L.E.K. also conducted extensive secondary research to provide a
fact base for this project (1/2)

Summary of secondary sources QSection 1,2 & 3

R&D mapping

Abrantes-Metz et al. (2004)
Adams and Brantner (2006)
Adams and Brantner (2010)
Biomedtracker (2016)
Department of Human and Health
Services (2014)

DiMasi and Grabowski (2007)
DiMasi et al. (2003)

DiMasi et al. (2016)

Hays et al. (2014)
Jayasundaraet al. (2019)
Martin et al. (2017)

Paul et al. (2010)

Wong et al. (2019)

Wouters et al. (2018)

Too T Too To Too To Too To o Do T o To I

Initial stakeholder characterisation
Bay Bridge Bio

Company website

Cytiva

Drug, Chemical and Associated
Technologies Association (DCAT)
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A Ernst & Young

Fierce Biotech

Holgersson and Aaboen
(2019)

Journal of Clinical Investigation
Schumacher et al. (2013)
Trade press

U.C. Davis

To o To o Do Pe

Analysis of ongoing development
programs

Citeline

Cortellis

Eikon

Orbis

To Do T I

Development routes

Company press release
Deloitte

Evaluate Pharma

Godfrey et al 2020

Life Science Nation

Nature

Pharmaprojects

Science Translational Medicine
X-Mol

uantification of R&D
Eikon
Evaluate Pharma
HealthResearchFunders.org
Organisation for Economic
Cooperation and Development
(OECD)

To To B0 o Do Do I o Do Do Do I I

Venture capital investment
A Cortellis
A Eikon

Financial instruments analysis
A Cortellis

Transaction timelines
Bay Bridge Bio

Bio Industry Analysis
Cortellis

Deloitte

Evaluate

Life Science Nation

To To T I Do Do

Revenue potential analysis
A Datamonitor

A Eikon

A OECD

Preliminary analysis on ROI
A Deloitte

A Ledley et al 2020

A Pitchbook



L.E.K. also conducted extensive secondary research to provide a
fact base for this project (2/2)

Summary of secondary sources QSection 4,5 & 6

Methods of valuation ROI and quantification of loss + Drug developer corporate finance Case studies
A Bay Bridge Bio Summary of R&D decision A Clinicaltrials.gov A Alexander (2016)
A EvaluatePharma making A Company annual reports A Biomedtracker
A" Harvard Business Review A Abrantes-Metz, Adams and A Eikon A Company press release
A" Investopedia Metz (2004) A EvaluatePharma A Cortellis
A BioMedTracker (2016) A Grant Thornton A Cystic Fibrosis Foundation
eNPV modelling A Jayasundaraet al., (2019) A KPMG A EMA
A Abrantes-Metz. Adams and Metz A Paul et al., (2010) A Ledley et al, (2020) A FDA
(2004) ’ A Orbis A Pharmaprojects
A BioMedTracker (2016) Financial investor portfolio A PwC
A FDA strategy
A Jayasundaraet al., (2019) ﬁ Clincialtrials.gov
A Miller etal., (2020) | Company annual reports
A Office of Orphan Products and P_ress releases
A Pitchbook
Development
A Paul et al., (2010)
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Glossary of terms (1/3)

PoS Probability of success for a therapeutic to launch
Target identification q6RqKBY6Baqy I MBTKTYBNI K KITUyRK KZT K BiU OTKRqKBI KK& U
Target validation Process of demonstrating the functional role of the identified target in the disease phenotype

Target-to-hit identification The identification of a selection of potential compounds that potentially modulate that pathway
Hit-to-lead The evaluation and validation of desirable compounds to identify promising lead compounds
Lead optimisation The optimisation of lead compounds involving artificial synthesis of new analogues with optimal pharmacokinetics

Trials with in vitro and in vivo models for which dosing (pharmacokinetics) and drug safety (toxicology) data are
Preclinical development collected

Investigational New Drug, where a company obtains permission for human clinical trials and transportation of
IND experimental therapies

New Drug Application, the process in the U.S. through which drug sponsors formally propose the FDA to approve a
NDA new pharmaceutical

BLA Biologics License Application, a request for permission to introduce, a biologic product

POC Proof of concept Qgenerally refers to human proof of concept demonstrating potential benefit in humans

Seed round Initial round of financing done by companies looking to set up a business

Series A First significant round of venture capital financing done by companies with preliminary data and business model
Series B and C Second and third round of venture capital financing for initial business development and up -scaling
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Glossary of terms (2/3)

IPO Initial Public Offering, offering of company shares sold to institutional and retail investors on the stock exchange
FOPO Follow On Public Offering, Issuance of shares by a public companies whose shares are already listed to an exchange
ROI Return on investment, ratio between net income and investment

NPV Net present value, investment returns expressed as amount of capital at present time

IRR Internal rate of return, rate of return of a potential investment calculated excluding external factors

BD Business development, the business function in biopharma that manage the development of assets and portfolios
NME New molecular entity, drugs that are compounds with no active ingredients previously approved by the FDA

Biologics Drugs that are biological products produced from living organisms

A status assigned to a medicine intended for use against a rare condition (e.g., EMA defines as EU prevalence <5 in
Orphan designation 10,000)

Breakthrough Status assigned for a drug that treats a serious / life -threatening condition and clinical evidence indicates the drug is
therapy designation superior in clinical improvement over available therapies

Payments from asset owners to license partners / research collaborators when assets reaches certain development / sales
Milestone payment  milestones

Royalty payment Payments from asset owners to license partners / research collaborators for sales

CAGR Compound annual growth rate
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Glossary of terms (3/3)

Time to peak The amount of time it takes for a drug to reach its peak sales

NOL Net operating loss - the result when a company's allowable deductions exceed its taxable income within a tax period
Allowable additions

to NOL Proportion of negative EBITDA that can be added to cumulative net operating loss

COGS Cost of goods sold

SG&A Selling, general and administrative expenses

Working capital ETUYBaqy NI OBKI K BiU KZR 6BUURURgNR MRKITRRagq T NToOl gqénid nNj
EBITDA Earnings before interest, taxes, depreciation, and amortization,

Free cash flow represents the cash a company generates after accounting for cash outflows to support operations and
Free cash flow maintain its capital assets

The weighted average cost of capital (WACC) is the discount rate that should be used for discounting future cash flows
Discount rate with a risk that is similar to that of the overall firm

Terminal value is the value of an asset, business, or project beyond the forecasted period when future cash flows can be
Terminal value estimated
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Early drug development involves identifying disease targets, then
finding and optimising a drug candidate that interacts with that target

()
()] .
8 Drug discovery
(9p]
1) Disease Disease Disease g Disease RS Disease .
8 target target target target target target
8 Disease Disease ‘ Disease '
E target target ) target Disease
Disease target
target
Dlsease Disease ) Strong disease Weak disease Strongest disease
response response Disease response response response
response
" What disease or condition . Which parts of the disease .,  Which molecules interact with ,  Of the molecules that . How can the lead molecule be
c is being targeted? system are the most the disease target? interact with the disease altered in order to:
-8 Which parts of the disease directly associated with ~ Are certain molecules or target, which have the - strengthen interaction with
8 system can be targeted to the disease state or molecule classes promiscuous desired effect on the disease target? -
= impact the disease state or symptoms? or do they have high fidelity to disease or symptom? - increase selectivity of
o symptoms? the desired disease target? interaction?
- modify duration of interaction?

Discovery of pathways . Confirmation of relevance . ldentification of groups of . Narrowing down of . Selected modification of lead

associated with disease to disease therapeutic candidates that identified therapeutic candidate in order to improve

processes interact with target candidates into a short list performance

+

S RM Strategies
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Once a drug candidate has been identified, its safety and efficacy
profiles are tested first in animal models and then in human trials

[0}
8 Preclinical development Clinical development
(0p)
ADME* testing Toxicity testing Efficacy testing Phase | trials Phase Il trials Phase Il trials
1))
1]
0]
o
S <y
) é
%) )
c How does this ) . What is the toxicity . How effective is the . Whatis the safety . Whatdose is required for |  Can this efficacy be
-g molecule behave in profile of the molecule? molecule in combating profile of this molecule efficacy of this molecule achieved in a large
g animal models? the disease in animal in humans? in humans? and diverse population
= models? pool?
(@4
Chargcteri_sation ofhow  Testing that candidate |  Testing candidate for . Safety testing (n=10 - . Dose selection and . Large scale efficacy
candidate is absorbed, is not toxic in animals efficacy in animal 30) efficacy testing (n=25 - testing (n=250+)
distributed, metabolised models of disease 100)

and excreted
Some drugs also undergo Phase |V trials (also known as post-marketing
surveillance trials) that characterise their long-term safety profiles

Strategies
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A consensus of secondary research characterising R&D costs, duration
and PoSto outline a comprehensive R&D map was leveraged

Secondary research summary

Study Year Description Data used by L.E.K.
published Cost Duration PoS
pEmm—————— h |
DiMasi et al. 2003 Analysis of 68 new drugs from 10 global pharmaceutical firms which accounted for 42% of industry R&D - ]
expenditure, contains pre-human R&D costs and phase | Qlll data i i
Abrantes -Metz et al. 2004 Analysis of 3,136 trials (Phase | Qlll) from PharmaProjects : :
! !
Adams and Brantner 2006 Replication of DiMasi (2003) by analysis of R&D expenditure of 183 pharma companies, no preclinical : ]
development data i ]
DiMasi and Grabowski 2007 Analysis of 522 therapeutic recombinant proteins and monoclonal antibodies, pre -human R&D costs and phase :r 1: :
| QI data available i i i
Paul et al. 2010 R&D productivity model using industry benchmarking data and academic publications, discusses drug :r _________ 1: E- _________ 1:
discovery and preclinical R&D costs in detail i ] ] ]
[ S — o4 [ —
Adams and Brantner 2010 Replication of DiMasi (2003) and follow up study of Adams and Brantner (2006) i i
I e _
Hay et al. 2014 Analysis of BioMedTracker data set of ¢.4,450 drugs with ¢.5,820 phase transitions i _‘:
R |
DHHS* 2014 R&D productivity model using industry benchmarking data and academic publications, no preclinical data
BioMedTracker 2016 Analysis of ¢.7,500 clinical development programs across c.1,100 companies, contains granular PoS data :r _________ 1:
__________________ LI
DiMasi et al. 2016 Analysis of 106 new drugs from 10 global pharmaceutical firms which accounted for 35% of top -50 :r T: -':
pharmaceutical sales & R&D expenditure, contains pre-human R&D costs and phase 1Qlll data i i i
Martin et al. 2017 Analysis of 726 new drugs from 7 top -20 biopharma companies, does not include preclinical costs
Wong et al. 2019 Analysis of clinical trial data of ¢.21k compounds from Citeline :r _________ 1:
_________ ! I
Jayasundara et al. 2019 Analysis of 100 non -orphan and 100 orphan drugs, with a modality focus and view on new molecular entities :r 1: !
(IR P |
i~ ~ 71 Key data source for L.E.K. Data availability: [_] Available [] Unavailable / unused

[ep— i
consensus view and used

SiRM. f
|} 2 WAY PR 14
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We have considered the strengths and limitations of the different
secondary research papers when deciding which data to use

Secondary research summary

Study

DiMasi et al.

Abrantes -Metz
etal.

Adams and
Brantner

DiMasi and
Grabowski

Paul et al.

Adams and
Brantner

Hay et al.

DHHS*
BioMedTracker

DiMasi et al.

Martin et al.
Wong et al.

Jayasundara et

a'SlRM

Year
published
2003
2004
2006

2007

2010

2010

2014

2014
2016

2016

2017
2019

2019

Strategies
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Strengths

Uses 10 largest firms and has good data for cost and duration across the
majority of R&D spend as a result

Significant coverage of 3,136 trials with the most comprehensive data
source for R&D trial duration by modality

Replication of DiMasi et al. study but with coverage of 183 pharma
companies

Good sample size with 522 products evaluated to provide comprehensive
data on clinical trial cost & duration including preclinical development
Most comprehensive for R&D parameters in drug discovery and preclinical
development stages with utility for cost, duration and PoS across all
stages

Replication of DiMasi et al. study and follow up to 2006 study with cost
and duration data across 183 pharma companies

Commonly used source for PoS between orphan / non-orphan based on
BioMedTracker data set of c.4,450 drugs with ¢.5,820 phase transitions
Granular per study trial cost estimates by component

Comprehensive data set of ¢.7,500 clinical development programs with
good PoS data by phase and modality

Uses 10 largest firms and has good data for cost and duration across the
majority of R&D spend as a result, best source for cost by modality

Analyses R&D expenditure for reasonable sample of 726 new drugs
Paper with highest number of compounds analysed, duration info and
good clinical PoS data which L.E.K. cross checked against sources used
Most comprehensive and recent paper for orphan / non-orphan R&D cost
and duration comparisons

LEK.

Limitations
K6 RUK O ORU JUR6 KzI K 6TRUqnK
smaller companies, newer estimates by the same author exists

Data now reasonably old, and predominantly covers duration rather than
other key data points

Newer estimates by the same author exists and the paper does not provide
any insight into preclinical development phases

Data for recombinant proteins and monoclonal antibodies only which skews
data in the direction of the biotech sector

Unclear sample size, only captures R&D parameters of NMEs

Author suggests model might have misallocated expenditure in different
stages of development

Focused only on PoS

Only captures cost for single trials, not successful drugs (lower estimates)
Only captures PoS data

Smaller sample compared to some other literature and may be biased
towards drugs with higher clinical costs given larger company sizes

Only captures cost for single trials, not successful drugs (lower estimates)
PoS data does not capture information on type of drug, therefore
BioMedTracker used for consistency

Lower end estimates for cost of one successful asset, therefore primarily
used for comparison rather than average baseline

15

Note:-*Department of Human and Health Services
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The cost of drug discovery and preclinical R&D is estimated to be
$15-20m for a single successful compound

Estimates of drug discovery + preclinical development costs for one asset (assumes successful progression)*
Millions USD**

75 -
Discovery + preclinical development
$60m ] . y+p p
[] Discovery
(target-to-hit identification)
50 -+ [ Discovery (hit-to-lead)
Il Discovery (lead optimisation)
[l Preclinical development
25 4 $19m
0 r $1m S
DiMasi and Grabowski, 2007 Paul et al., 2010

Chronol—

L.E.K. recommends Paul et al. as the reference for prephase | costs, as it includes cost estimates in each of the
drug discovery and preclinical stages of development and is in line with L.E.K. market understanding. The DiMasi

cost """ selected source

Note:* Data in this chart has not been adjusted to account for inflation; DHHS:
Department of Human and Health Services; **Based on USD year of primary paper

Source:DiMasi et al., 2003; DiMasi-and- Grabowski, 2007, Paul-et al.,-2010;.DiMasi et 16
L E K © al., 2016; L.E.K. research and analysis
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The cost of Phase | R&D is estimated to be $15 -30m for a single
compound (assuming successful progression)

Discrepancy is because single drug
sometimes needs to do multiple phase |

Estimates of Phase | costs for one asset (assumes successful progression)* el
Millions USD** - .
[ Clinical trial costs for
40 - single trial
PO T T T T T P P PP P PP PP PP PP PP PP PP - C||n|ca| tr|a| costs per drug
$32m
30 T B D ereea————
Jayasundaraet al. used clinical
trial sites only, rather than
20 A comprehensive costs, available
from public sources, resulting in
lower estimated costs
10 4 Straight average
$3m of orphan / non-
orphan
0 -

DiMasi et H DiMasi and Pauletal.,ZOlOé Adams and DHHS, 2014 : DiMasiet Martin et Jayasundara
al., 2003 i Grabowski, §Brantner, 2010 al.,2016 al., 2017 etal., 2019

G S e CHTETER '

i Selected source

Note: *-Data in this ehart has not been adjusted to account for-inflation; DHHS:

Department of Human and Health Services; **Based on USD year of primary paper

Solirce; Mestre-Ferrandiz et al., 2012; DiMasi et al., 2003; DiMasi and Grabowski,

2007, Raul et.al., 2010; DiMasi et al., 2016; Adams and Brantner, 2010; Battelle; 17
Martin et-al:, 2017; DHHS; L.E.K: research and-analysis
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The cost of Phase Il R&D is estimated to be $40
compound (assuming successful progression)

Estimates of Phase Il costs for one asset (assumes successful progression)*

Millions USD**

100 -

80 +

Authors suggest that their model
might have misallocated
expenditure to drugs in different
stages of development

60 A

$38m

40 -

20 A

DiMasi et
al., 2003

DiMasi and
Grabowski, 2007

$40m

Paul et al., 2010

Strategies
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$86m

Adams and
Brantner, 2010

DHHS, 2014

-60m for a single

Discrepancy is because single drug
sometimes needs to do multiple phase Il
trials

[ Clinical trial costs for
single trial

I Clinical trial costs per drug

$59m

DiMasi et
al., 2016

Chronolr—

Straight average of
orphan / non-orphan

$13m $17m
Martin et Jayasundara
al., 2017 etal., 2019

: Selected source

Note: * Data in this chart has not been-adjusted to aceount for-inflation; DHHS:
Department of Human and Health Services; **Based on USD year of primary paper
Saurce: Mestre-Ferrandiz et al., 2012; DiMasi et al., 2003; DiMasi and Grabowski,
2007, Paul-et al., 2010; DiMasi et al., 2016; Adams.and.Brantner, 2010; Battelle;
Martin et'at., 2017; DHHS; L.E.K. research and analysis
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The cost of Phase Ill R&D is estimated to be $100 -250m for a single
compound (assuming successful progression)

Discrepancy is because single drug

. . sometimes needs to do multiple phase IlI
Estimates of Phase Il costs for one asset (assumes successful progression)* —_

. trials
Millions USD** . )
[ Clinical trial costs for
300 - et single trial
$255m Il Clinical trial costs per drug
200 -

Straight average of
orphan / non-orphan

$150m

100 A $86m

$76m
$61m
34m
- $20m $
0 -
DiMasi et DiMasi and Paul etal.,2010 : Adams and DHHS, 2014 DiMasi et Martin et Jayasundara
al., 2003 Grabowski, Brantner, 2010 al., 2016 al., 2017 etal., 2019

2007

Chronok—

: Selected source

Note: *-Data in this ehart has not been adjusted to account for-inflation; DHHS:
Department of Human and Health Services; **Based on USD year of primary paper
Solirce; Mestre-Ferrandiz et al., 2012; DiMasi et al., 2003; DiMasi and Grabowski,
2007, Paul et-al., 2010; DiMasi et al., 2016; Adams and Brantner, 2010; Battelle; 19
Martin et-al:, 2017; DHHS; L.E.K. research and-analysis
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The cost to successfully develop an orphan drug is circa two thirds that
of a non -orphan; data suggests large molecules* are 20 -25% higher

Cost of clinical development split by type of drug / modality

A The trial costs for orphan drugs are lower than non-orphan
(millions of USD**) drugs due to trial chgracterlstlcs (e.g.,number of subjects
enrolled) although trials are generally longer

Source Type of drug Cost of successful candidate

Ph.1l A Phasel/ll trials can be used as pivotal trials for orphan drugs,

and some orphan drugs may not be tested in a phase Il

DiMasi et Small molecule 26 50 246 322 setting, depending on their approval status which confounds
al., 2016 this picture

Large 24 92 281 397 A Thereis limited existing literature that directly compares cost

molecule* of clinical development between different drug modalities
Jayasundara Non-orphan 3 10 103 116 data from DiMasi et al. 2016 suggests higher mean cost
etal., 2019 for large molecules vs. small molecules

Orphan 4 24 50 78

+

Notes: *Biologic-drugs; **Based on-USD year -of primary-paper 20
A J 5 O] Source:Jayasundaraet al., 2019; DiMasi et al:, 2016; L.E.K. research and analysis
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The expected duration for pre

Estimates of drug discovery + preclinical development duration

Months
0 &=

80 A

60 - 52

40

20 A

12

-Phase | R&D is between 5 -6 years

[ ] Discovery + preclinical development

E [ Discovery

(target-to-hit identification)
[ Discovery (hit-to-lead)
Il Discovery (lead optimisation)
Il Preclinical development

31

DiMasi et al., 2007

Paul et al., 2010

DiMasi et al., 2016

L.E.K. recommends Paul et al. as the reference for prephase | timelines, as it includes estimates in each of the drug
discovery and preclinical stages of development and is in line with L.E.K. market understanding
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Source:DiMasi et al., 2007; Paul et al., 2010; DiMasi et al., 2016; L.E.K. research and 21
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The duration of a Phase | study is expected to be c.1.5 years

Estimates of Phase | study duration
Months

60 -
50 -
40
30 -
20 -

10 -
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DiMasi, Hansen Abrantes Metz, Adams and Adams and DiMasi and  Paul et al., 2010 DiMasi et Wong et Jayasundara
and Grabowski, Adams and Brantner, 2006 Brantner, 2010 Grabowski, al., 2016 al., 2019 etal., 2019*
2003 Metz, 2004 2007

Note: * Represents trial duration estimates of non -orphan drugs only
Source: DiMasi et.al., 2003; Abrante-Metz et al., 2005; Adams and Brantner, 2006;

DiMasi et-al., 2007; Pau et-al., 2010; DiMasi et al., 2016; Wong et al., 2019; 22
o e 5 Jayasundaraet al., 2019; L.E.K. research ‘and analysis




The duration of a Phase Il study is expectedto be 2 -3 years

Estimates of Phase Il study duration

Months

60 -

50 . — — — — —

40 -+

30 -+

20 +

10 A

0 -
DiMasi, Hansen Abrantes Metz, Adams and Adams and DiMasi and  Paul et al., 2010 DiMasi et Wong et Jayasundara
and Grabowski,  Adams and Brantner, 2006 Brantner, 2010 Grabowski, al., 2016 al., 2019 etal., 2019*

2003 Metz, 2004 2007

Note:* Represents tridl duration estimates of non -orphan drugs only
Source: DiMasi et al., 2003; Abrante -Metz et al., 2005; Adams and. Brantner, 2006;

DiMasi et -al., 2007; Pau et-al., 2010; DiMasi et al.,-201.6;-Wong et al.,- 2019; 23
LE K Jayasundaraet al.; 2019; L.E.K. research -and-analysis
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The duration of a Phase Il study is expected to be c.3 years

Estimates of Phase Il study duration

e £ £ @ @ £ 0 £ @ =

45 46

40 -
30 A
20 -
10 -
0 -
FDA* DiMasi, Abrantes Adams and Adams and DiMasi and Paul et DiMasi et Wong et Jaysundara
Hansen and Metz, Brantner, Brantner, Grabowski, al., 2010 al., 2016 al., 2019 et al., 2019*
Grabowski, Adams and 2006 2010 2007
2003 Metz, 2004

Note: * Represents trial duration estimates of non -orphan drugs only

Source: FDA;DiMasi et al., 2003; Abrante-Metz.et al.,.2005;.Adams and Brantner,

L E K 2006; DiMasi et-al., 2007; Pau et-al., 2010; DiMasi et al., 2016; Wong et al., 2019;
L. % Jayasundaraet al., 2019; L.E.K. research and analysis
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Orphan drugs take nearly twice as long to develop vs. non

-orphan

drugs; biologics and small molecules have similar durations

Duration of clinical development split by type of drug / modality

Abrantes -
Metz,
Adams and
Metz, 2004

Jayasundara
etal., 2019
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Ph.l

Biologics 18

Small 20
molecules
Natural 22
products

Non- 21
orphan

Orphan 39

LEK.

O]

Ph.ll

32

29

19

28

48

46

48

46

25

50

Duration (months)

Ph.1l

Total

96

97

87

74

137

+

The trial timelines for orphan drugs are higher
than non-orphan drugs due to lower disease
prevalence / incidence

- lack of data on natural disease progression

- recruitment challenges due to geographic
disperson of eligible participants

- lack of community medical expertise to
conduct trials

However, as mentioned, favourable clinical trial
dynamics may mean that orphan drugs do not
need to undergo a separate Phase 2 and 3 trial
and may be on accelerated access pathways,
given patient unmet need

There is limited existing literature that directly
compares duration of clinical development
between drug modalities

- data from Abrantez-Metz, Adams, and Metz,
2004 suggests similar development times for

biologic and small molecule products

Source:Jayasundaraet al., 2019; Abrantes- Metz,, Adams and Metz, 2004; L.E.K.

reséarch and analysis
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From target selection to successful approval the cumulative probability
of success (PoS) is 3%, with the lowest PoS between phase Il and Il

Phase Probability of Success [Percent]

100 -
80 -
60 -
40 -
20 -

[ Unsuccessiul
I Successful

Paul et al. 2010
estimates an average
of $40m (2008 USD)

Target-to-hit Hit-to-lead Lead Preclinical Phase ltoll Phaselltolll Phaselllto NDA/BLA
A e and 1.5 years for
identification to Lead optimisation development NDA/BLA  to Approval NDA / BLA
to Hit-to-  optimisation to preclinical to Phase | to
lead development L approval
Paul et al. 2010 BioMedTracker 2016
Phaseto |Targetto hit | ... Lead Preclinical
launch PoS |identification Hit-to-lead optimisation |development Phase | Phase I Phase Il Approval
Cumulative
POS 3% 4% 6% 7% 10% 15% 49% 85%
Strategies
in Regulated
S l RM ® Markets L E Source: -Paul et al;, 2010;BioMedTracker Clinical Development-Success Rates 26
4 I( réport (2016); L.E.K. research and analysis




Orphan drugs are c.3 times more likely to be approved than the
average; across modalities, NMEs have the lowest Pc  patabydrugmodaity and type only

available from Ph | onwards. Drug
. . . discovery and preclinical development
PoS of clinical development split by type of drug and modality estimate showed previously

Source Type of drug PoS

Phase |- Il Phase II- IIl Phase I11Q NDA/BLA to Overall (Phase | -
NDA/BLA Approval approval)
BioMedTracker (2016) NME (mostly small 61% 270 49% 78% 6%
molecules)
Biologic 66% 34% 57% 88% 12%
Non-NME 70% 48% 74% 90% 23%
Vaccine 66% 33% 74% 100% 16%
Hay et al., 2014 (source All indications 65% 32% 60% 83% 10%
of Jayasundara et al*) Orphan 87% 70% 67% 81% 33%

BioMedTracker analysis reveals NMEs to have the lowest PoS (likely as less specifically targeted), followed by biologics; nonNMEs have higher
PoS rates as a consequence of proof of concept from previous trial successes of the initial NME products

Hay et al. (2014) shows that orphan drugs are more likely to be approved due to higher rates of Phase | and Il success, likely due to the high unmet
need in these conditions and the favourable clinical trial / approval dynamics that result from orphan designation

Drugs can receive orphan status at all stages of development: preclinical development (9%), phase | (22%), phase Il (45%), phase 3 (16%) and
approval (2%). This introduces a positive bias as some drugs that fail in early stages may not yet be classified as orphan at the point of failure

Ng&e: *Jayasundaraet al did not directly measure PoS, their PoS values (captured
S 1 RM e here) were_from Hay et al,, 2014
® Markets Source: Hay et.al., 2014; BioMedTracker.(2016); Jayasundaraet al., 2019; L.E.K. 27
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Estimates for total OOP costs per approval range from ¢.875m to
c.1.4bn with capitalised cost ranging from c.1.3bn to ¢.$2.6bn

Estimates of cost per launch (taking into account probability of success)

Millions USD** [l Out of pocket cost
Pre-approval I Capitalised cost

3,300 1 Cost per approved drug is significantly higher costs only

for non-orphan due to lower PoS rates Capitalised cost takes into

account cost of capital
$2,558m $2,500m P

Out of pocket cost

2,200 - !
not available

$1,778m

$1,395m

$1,336m

$1,200m

1,100 4

Paul et al., 2010 DiMasi et al., 2016 Gupta Strategists, 2019 Wouters et al., 2020*

Chrono

For out-of-pocket (OOP) cost the significant range is driven by a combination of the assumptions used for phase PoS and cost per attempted
phase / trial while capitalised cost is function of the same factors plus clinical development timelines and cost of capital assumption

Note: *Included in résearch only for risk adjusted cost estimate; **Based on USD
year of primary paper

SiRM. imst o
® Markets Source: Paul et.al., 2010;DiMasi et al.,-2016;.-Wouters et al..2018;.L.E.K. research 28
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Following inflation to 2020 USD, the cost per stage of development for
a single compound was triangulated across three sources

Cost of clinical development Qinflated to 2020 USD

Cost of successful candidate
(millions of USD, inflated to 2020 dollars )

Target to hit Hit to Lead opt.  Pre-clinical Ph.| Ph.II Ph.IlI Approval
identification lead development
DiMasi et al., 2007 - - - - 43 51 130 -
Paul et al., 2010 1 3 12 6 18 48 179 48
DiMasi et al., 2016 - - - - 28 66 286 -
Selected mid - point 1 3 12 6 30 50 180 48
lllustrative range 1 3 12 6 20-40 40-60 150-210 48
Inflation rates
2005 USD:2020 USD (835
2008 USD:2020 USD 1.22
2013 USD:2020 USD 1.12
2017 USD:2020 USD 1.06
2018 USD:2020 USD 1.04

Strategies +
S] RM in Regulated R R . . 29
® Markets Source:DiMasi et al:, 2007; DiMasi-et al.,-2016; Paul et al.; 2010; L.E.K. research-and
i . © analysis




Out of pocket costs during the R&D process are estimated to be

$1.251.70bn and capitalised costs are estimated to be $2.35 -3.15bn

identification optimisation |development

Phase success
PoS
v
Cum. PoS to
launch
v
Attempts per
launch

Cost per attempt
(2020 USD m)

Total phase cost
per approved drug
(2020 USD m)

Timing
(Years)

Cost of capital
(%)

SiRM

Strategies
in Regulated
® Markets

80%

3%

29.5

75%

4%

23.6

85%

6%

17.7

12

(2016); L.E.K. research and analysis

69% 63% 31% 58% 85%
% 10% 15% 49% 85%
151 10.4 6.5 2.0 1.2
6 20-40 40-60 150-210 49 Total out of
i i i pocket cost per
approved dru
426 58 bp g
,,,,,, — (2020 USD)
393 304
””” $1,235-1,695m
415 262
0 208
S
Total capitalised
cost per
1 15 2.5 3 1.5 approved drug
(2020 USD)
10% $2,370-3,160m
+
Source: Paul et al:, 2010;BioMedTracker Clinical Development Success Rates report 30




Depending on the cost of capital, total capitalised cost may range
from $2.07Bn to $3 59Bn, Whilst out -of pocket total does not vary

identification optimisation |development

Phase success PoS 80% 75% 85% 69% 63% 31% 58% 85%
v
Cum. PoS to launch 3% 4% 6% 7% 10% 15% 49% 85%
v
Attempts per launch 295 23.6 17.7 15.1 10.4 6.5 2.0 1.2
Total out of pocket
C‘;Séz%ebaggmpt 1 3 12 6 20-40 40-60 150-210 49 cost per approved
(2020 USD m) drug (2020 USD)
- 426 58
Total phase cost per 393 304 [ -
approved drug % 415 262 $1,235-1,695m
2020 USD m 213
( ) 30 71 L 208 ]|
Tim Total capitalised
(\'(g:g) 1 15 2 1 15 25 3 15 cost per approved
drug (2020 USD)
8% Cost of capital is $835-1,085m $2,070-2,780m
Cost of capital o
(%) 10% Cost of capital is $1,135-1,465m $2,370-3,160m
12% Cost of capital is $1,475-1,895m $2,710-3,590m
Strategies +

SiRM.
® Markets

LEK.

Source: Paul et al:, 2010;BioMedTracker Clinical Development Success Rates report

(2016); L.E.K. research and analysis




When inflated to 2020 USD, L.E.K. OOP and capitalised cost
estimates broadly triangulate with other studies conducted

Estimates of cost per launch, inflated to 2020 USD (taking into account probability of success)
Millions 2020 USD

3,200 -

$2,865m

$2,650m L.E.K. capitalised cost range

2,400

$2,169m

$1,562m

1,600 +

$1,272m $1,389m | E K. OOP cost range

$1,065m

800 -

[ Out of pocket cost
Il Capitalised cost

Paul et al., 2010 DiMasi et al., 2016 Gupta Strategists, 2019 Wouters et al., 2020*

Strategies
] in Regulated
® Markets

Nc?ke: *Included in research only for risk adjusted cost estimate
Source: Paul et al., 2010;DiMasi et al.,-2016;-Wouters et al.. 2018;.L.E.K. research 32
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R&D costs have risen 92% over the last decade mainly due to
Increased competition and more complex drug development

Total cost of R&D from drug discovery to launch  QDeloitte
(2010-20)

Bn of USD inflation adjusted Based on Deloitte data, R&D total costs from drug discovery to launch of an

asset has increased of 92%, from ¢.$1.2Bn in 2010 to ¢.$2.3Bn in 2020

3.0 1 (5929%>) - according to DiMasi et al. (2016), there has been an increase of ¢.172% in
~— o5 2.6 l total R&D costs from late 1980s to late 2000s
2.5 - : 23 - studies report a 6.3 fold increase in capitalised costs (from preclinical
development to launch) from 1980 -mid 1990s to 2000s -mid 2010s

2.0 1 This increase in the Deloitte data is mainly due to an overall reduction in the
number of late-stage assets in the pipeline

1.5 A - the overall clinical success rate has reportedly decreased from ¢.21% in

1.2 1.2 1.2 the 1990s to ¢.11% in the 2010s, requiring greater investment in early

10 stage assets to ensure success
Recent studies also show that the total length of clinical development (from

05 - Phase | to completion of Phase Ill) has increased over the years to reach

' c.7.14 years in 2020
0.0 - this is the result of a growing complexity in trial design, with a higher bar

to reach endpoints, leading to a challenging drug development pathway

2010 11 12 13 14 15 16 17 18 19 20

- there is also a higher competition in enrolling given the numerous trials
happening simultaneously and issues in data capture and analysis using
increasingly costly techniques

Strategies
] in Regulated
® Markets

LE K Source: Deloitte 2021; DiMasi ét al. 2016; L.E.K. research and analysis



Initlal stakeholder
characterisation




A number of key stakeholders perform early -stage R&D; for late -stage
development, responsibility is typically transferred to pharma

Target selection Drug discovery

Mid-sized / big biopharma

Small-medium biotechnology companies

Academic institutions

R&D Executors

Typically
executing R&D as
service providers

to key
stakeholders
above

Strategies
l in Regulated
. ® Markets

LEK.

Intramural public research groups / Not-for-profits

Pre-clinical dev. Clinical dev. (Ph 1-3)

| Product
owners
CROs* (different CROs will likely play different roles along the value chain)
CDOs**
CMOs” / CDMOs™
Focus of execution: Low High

Note:.*Contract research arganisations; **Contract development .organisations;
AContract-manufacturing organisations; ~Contract development and manufacturing

organisations
Source: Trade press, U.C. Davis, Cytiva, Journal of Clinical Investigation, L.E.K, 35

research and analysis



Summary of key R&D executors (1 of 2)

Mid-sized / @ r . Mid-sized and big biopharma have internal research departments that can
big biopharma L“Jh typically perform all stages of R&D
g @Pﬁzer . Pharma companies have varying degrees of focus on internal R&D, some
SANOFI 2 - have strong internal R&D capabilities and some tend to contract out R&D,
3l nov Nrdisk u in-licence assets or undertake collaborations
SEROND ovo nordis Daiichi-Sankyo
Small Q . Small-medium sized biotech companies often have only a few assets in
medium .'l'.'ﬁgglpeuncs development and mainly finance their clinical development via external
biotechnology Pulse funds and / or partnerships with mid / large sized pharma
Product . companies D Biosciences Ver o )
owners therepautios . After early clinical development, the assets or the companies themselves
IMMUNOCORE may be acquired by big pharma
Academic . Academic institutions generally conduct the earliest stage of research,
institutions s Hf}ﬁgﬁ&ED R enabling the understanding of potential targets and role in pathology
B UNIVERSITY OF "‘ . Some academic labs may progress through drug discovery and preclinical /
¥ CAMBRIDGE LUl clinical development though assets are generally spun out as companies or
& transferred via tech transfer offices to pharma / biotech companies with
delftenterprises more comprehensive capabilities and capital for clinical research

Strategies
l in Regulated
. ® Markets
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Source: Trade press, U.C. -Davis, Cytiva, Journal of Clinical Investigation, L:E:K:
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Summary of key R&D executors (2 of 2)
Sikeholder | Bamples  |Rle

Intramural . . Public research groups and not-for-profits with intramural labs /
public research NETHERLANDS *% capabilities are generally similar to academic institutions (and may be
Broduct groups / Not - NSTTUTE [T housed in universities), they conduct early-stage research and may
owner T for-profits B m oversee asset development until early clinical development
g o e CENCER _ Assets are often transferred to pharma / biotech companies with more
Fimy UK comprehensive capabilities and capital for clinical research
CROs pp” ho LA & & . CROs provide support to biopharma companies through outsourced
= Wuki AppTec service provision across a range of offerings (e.g., drug discovery,
Syneosb —r development, preclinical development research, clinical trials etc.)
Health charles river

. CROs may specialise in different parts of the value chain and range from
CcO VA/@ large, international full service-organisations to niche, specialty firms

Service | cpog, CMOs CDOs, CMOs and CDMOs are involved in development and / or

providers | 2hd cCDMOs .. evotec  LONZCA ’ manufacturing of assets
® .. . -
‘@Resrlrfcscﬁt'l!gf . Big biopharma typically prefer large CDMOs as they have the ability to
% eurofins support large clinical trials, while small to mid -sized pharma may prefer
* amri®- smaller, more agile CDMOs as assets are typically licensed out for late

- stage development

37
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Proportion of externally acquired R&D

Big pharma players can generally be divided into four key
archetypes based on approach to external innovation

A
Knowledge integrator Knowledge leverager
Creates value from in-house expertise in R&D . Focuses on externally generated innovation in combination
- management, while intensively licensing or acquiring R&D with a predominantly external facing way of innovation
=) projects from external sources management
I Combines open innovation aspects with the virtual (heavily
outsourced) R&D concept into one coherent strategy
Knowledge creator Knowledge translator
Has inbound preference for innovation management . R&D projects are initiated primarily by internal research,
combined with a lower level of externally acquired R&D while they use outsourcing, collaborations, and other forms
% projects when compared with the industry of partnerships to manage their R&D projects efficiently
- If innovation is acquired externally, developed mainly with . Use resources and knowledge from outside the company to
internal resources and know-how proceed internally generated innovation
Low High

Level of R&D outsourcing

Strategies
SiRM. gz
N ® Markets
I ,I K Source: Schumacher et al 2013; L.E.K. research and analysis
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Interview feedback Limited sample size

ply wivpnidrma are partnering earlier with small / medium
biopharma and adopting more complex deals driven by declining
R&D ROI

A Companies are mindful of reduced return on investment (ROI) for in-house R&D and are generally
Saaral mEten increasingly Iopklrlg toyvards extevn?a\I §ources of innovation . . . .
A <By OZI ol -ligeqse éxteinal iBhguatibrdas ey know small biotechs are more flexible and hence able to innovate; their

increasingly important resources has shifted to utilising their late stage clinical developmentand D To o RUNBIT KBUT KBTq U0KUuRquKZl Acs

Former Director of Business Development, multinational biopharma

A As competition for breakthrough technologies is high, pharma are looking towards earlier stages of the

Companies are . : . . .
P R&D value chain to identify the most promising new technologies

looking for new

; Ao O3A <URTYKZUTjyzZ KRNDZqTKTyé BU ZByzZKoé UTJyzK TUYUKRuUr BUY odhologyT qTK
technologies earlier in Tq6 OTKRqQKBI KK6 niBguBaqy BK Bg ZTj UR Ae
the value chain Former Head of External Innovation, multinational biopharma

A Companies are looking to collaborate / license as soon as there is a patentable product (e.g., lead

Different deal optimisation) or conduct M&A when clinical proof of concept is shown (i.e., phase Ib/ I1)

structures are used
depending on stage /
risk profile

A for riskier / earlier stage assets, big pharma may invest by taking equity in the company initially
with an option to license at a later stage

A Biopharma players are increasingly comfortable with more complex collaboration and co -development to
maximise R&D outcomes

& MBiopharma players are becoming more established with making and executing complex deals; they understand in codevelopment
deals, respective stakeholders add value in the different stages in R&D and may result in better outcomes than in-licensing A €
Former Director of Business Development, multinational biopharma

Strategies
l in Regulated
. ® Markets
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Interview feedback Limited sample size

Interviewees from early stage biotechs are driven by practical
application of their ideas; access to funding can drive decision making

A Interviewees report that biotech founders are mainly driven by seeing their ideas becoming an impactful real world

Biotechs are mainly product
motivated by buiIding financial rewards are clearly a consideration but generally not the principle motivator to those interviewed*
a product from basic 5A “TUK nBTKRNDZ UYTjqé6Rul 1T qK KT GRR KZRBU GRURIGNZ nRNDToR 0RI KB
research Adviser, EU small / medium biopharma
Access to funding A Stakeholders note that obtaining funding to produce preclinical development data has historically been a challenge
before preclinical although more VCs are supporting at seed stage and taking an active role in spinning out companies
development data is a not-for-profit funding can provide limited support beyond seed stage but can generate traction and VC
challenge that is interest
improving A Only the best funded biotech companies will be able to perform Phase Ill alone; this is generally limited to those in

the rare disease space and is considered a risk

& /Only biotechs with hundreds of millions of dollars from IPO can consider performing phase Il alone, which is risky and comes with
practical challenges A €
Founder, U.S. small / medium biopharma

A Small biotech fundraising rounds can be backed by both pharma and VC funders; however they have different

Itis difficult managing objectives and this can be challenging to balance particularly as the biotech is looking to innovate
) motivations of pharma may invest to keep close focus on asset and acquire if it looks promising and therefore would prefer
.dlfferent groups of to have terms and conditions that secure this
investors / partners VCs are looking to maximise growth and want to be open to exit the company to a full range of competitors
A <TKz OzTuol Tagé6 &=0 V71 qK T4 ofjnNzZ NTqRGTK Tq6 TNNRGG Tihkma KZR T

invests with a strategic consideration of in -licensing, whereas VCs needtheir UBq T qN BT K URKJ tqlAe
Founder, U.S. small / medium biopharma

Note: *Small sample size (n=2) means views expressed may not be maore broadly

representative of early-stage biotechs as.a whole.although similar motivations
expressed by both interviewees

LE K Source: L.E.K. interviews, research and analysis
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TTOs generally facilitate interactions between Academia and

Industry

~ Backdoor
¢.30% use the
backdoor and do
not commercialise
through University
TTO

Academia

Research
output

Researchers

Tech transfer office

Patents

Interaction

attitudes towards open
science and funding source
drive patenting behaviour

Strategies

S l R M in Regulated
. ® Markets

Researcher seniority,

LEK.

Scouting

Activities

Industry

Established

Licenses

firms

Role of an incubator is to
support research of scientists
while patenting lies with TTO

who will screen research

outputs and scout for
innovation

Equity and
support

Spin-outs

Established firms will liaise

with TTOs regarding licensing
and TTOs will also play a role

in the formation of spin -off
companies

Source: Holgersson ‘and Aaboen 2019; L.E.K. interviews, research and analysis
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Interview feedback Limited sample size

Academics are mainly motivated by improving scientific knowledge,
though there is increasing drive towards translation

. . The core aim of academic research is publication and generally focuses on target identification and understanding
Academic research is of biological pathways
i malnl_y d”V?n by in the UK, the research excellence framework measures the number of publications and impact beyond
iImproving Sc'e_nt'f'c academic for university research and determines how much centralised government funding universities
understanding receive
A +ZR URURTUNZ RONRKKRQNR YUl oRTI TUY 6BURNKKGO6 BoOI NKU KZRKAoDT] qK |
C-suite executive, top UK university technology transfer office
A With the exception of institutions with significant clinical departments / attached hospitals, universities are not

Translation of basic well set up to progress molecules into the clinic themselves
research into drug A Translational impact is increasingly valued in academic R&D and TTOs assist with IP generation once a
discovery is development candidate is identified
facilitated by TTOs generally, across most geographies”, academic institutions own IP generated by research and they develop
their own distribution model to split future licensing revenues (e.g., University, departments, academics)
54 ¥BORgUBay GRIRQIR Bl [KKINTKR6 KT Bal Repky friders depkriihoiokiodbia e NRa K |
BqiKBK] KBTquN Td0 KZR ORI RqJR BqRURIUGURUIF KZR ORUNDR@KIyR GZTUR T KKU!

C-suite executive, top UK university technology transfer office

A Although the majority of academic funding for early stage research comes from PRGs / not -for-profits, academia

1 * Kk 1 i
Pharma increasingly generally needs corporate partners to generate toxicology and PK* data pre IND** application

collaborate with A The difference between main motivation (e.g., publication vs. launching new drugs) can limit success, but as
understanding between parties grow it is thought that collaborations will become more impactful
e) an avbiophavrma/ acadgmicvcollabpratign agreement, upiyersigies very oftgn ma[nt:o\in ttje right to Qut}li§h re§earch done on an asset; to
nT KT qNDR nBTOZT uol ni Ba K mayddlay pullidatiofstutikafpadft applicatibrihdshéen filed A €
Executive Director, top U.S. university technology transfer office

academics

Note:.*Pharmacokinetics; **Initial new drug; *"Sweden was highlighted in interviews

as a potential exception to this, where the researchers own the IP
o e 5 Source: L.E.K. interviews, research and analysis
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Academic and public sector funders are more involved in early -
stage R&D; other investors will generally play a role at later stages

Target selection

Drug discovery

Academic institutions

Broadly
considered as a
continuum as
different types of
these investors
have different
strategic focus

R&D Funders

Strategies
l in Regulated
. ® Markets

LEK.

Pre-clinical dev. Clinical dev. (Ph 1-3)

Pharma/Biotech with marketed products (revenue streams)

Seed capital

Public sector funders / not-for- profits

Angel investors
Standalone VC funds
Corporate VC funds
Public offering

Private equity and other institutional investors*

Focus of funding: Low High

Note: *Hedge funds, groups buying royalty streams,.pension.funds 43
Source: Trade press, U.C. -Davis, Cytiva, Journal of Clinical Investigation, L:E:K:

résearch and analysis



Summary of key R&D funders (1 of 2)

Pharma / biotech @ A Reinvestment of drug revenue into internal R&D plpellne Qin 2019, ¢.20% of
with reven & Pfizer o L B

ue 2 ¢ top- OzTluolni URIRQJR 770 URBqgl RUKRG6 B¢
stream SANOFI 8 hdisk A Small to medium pharma rely on a mixture of both external funding and

EMD bSeagen' internal R&D investment, depending on their operating cash flow

Public sector

funders / not - investment objective (hence investments in early - stage development with

A Common source of early R&D funding with social impact as the primary

for - profits high risk of failure)
m) - Innovate A Their funding nature is typically non -dilutive, meaning companies can
continue to build on their equity as R&D progresses
Academic ¢y HARVARD A Some academic institutions have internal funding sources (e.g., revenue
institutions UNIV:IT::;Z'}:I:)‘;- earned from technology transfer spin -outs), some of which is reinvested in
1B UNIVERSITY OF anmemerprises research programs
Seed capital / . Combinator m A A seed capital funding round occurs before series A, which is the first
R/ = significant VC funding round for a pharma company. Seed capital can
77 ACA SUSV techstars originate from a number of sources including early stage VC funds and is

designed to translate basic research / drug discovery into a company

44
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Summary of key R&D funders (2 of 2)
| Suakehoder | Exampes . R

Individual

Angel investors ? LIFE SCIENCE ANGELS wa i

investors
JS and Hill - 2

S
Angels FORUM
Standalone VCs ARC J PP
N RBINGWORTH
Fortaon © Syncona
Corporate VCs M.
P (@ ventures B3 VienTuRES
Public offerin Pul
g Spark ‘ B%ggiences

' (
«?\oyager ~ OLEGEND

THERAPEUTICS

Private equity* . .
= BainCapital

Advent International
GLOBAL PRIVATE EQUITY
Blackstone

Strategies
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A

o o

Angel investors are industry experts with an interest in funding R&D; they are more
likely to invest in earlier stages given the high costs of clinical development

More sophisticated angel investors may support early clinical trials

Standalone VC funds are individual companies that manage venture funds

VCs increasingly make high risk investments on early stage technologies but also
may invest in clinical development stages (Ph I/1l) once preliminary data is available

Corporate VCs are the investment arms of biopharma companies who may invest
according to the financial or strategic goals of the associated parent company

IPOs can happen across all phases of clinical development although they are more
common for companies in clinical dev (Phase | and Il represent a large share of IPOs)

IPOs enable companies to access a global pool of capital to support business scale
up, debt repayment and investments in future R&D projects

Private equity has typically focused on branded consumer and specialty pharma /
generic products rather than R&D

Firms are beginning to increasingly invest in emerging companies that are
developing new drugs and / or partnering with global biopharma companies to
develop portfolios of new drug candidates that are low priority at the company

Note: *Other institutional investors (e.g., hedge funds, pension funds etc.) may also
play a similar role

Source: Trade press; U.C. Davis; Cytiva, Bay Bridge Bio; Journal of Clinical
Invéstigation; DCAT: L.E.K. research and analysis
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A Biotech goes through various stages of development, with a
translation gap that typically needs to be filled by venture funding

Fundin Friends, inogsg?tilrs Venture IPO, PE
Research Development family & (350- Capital merg‘er o’r
grants funders =
grants . $500k) ($2M- acquisition
(e.g., SIBR) ($5
$50K) $50M)  ($50M+)
Early stage A
VC
Firm formation ($500k -
2M+
$ ) Successful

Net cash <— Translation gap —p

flow
Return on investment for \
biotech once drug is fully Unsuccessful A
established in the market

Stage of

venture

development » Unsuccessful

Basic Dru Preclinical dev. and early  Late stage clinical . Pirot(:ut(i:tn Rev\i:# €
research . 9 clinical trials trials egistratio gro
discovery and launch

Relatively low cost but
high risk of failure

Strategies
l in Regulated
. ® Markets

High level of uncertainty and
imbalance of risk and reward

LEK.

Diminishing risk , with supportive
clinical evidence; continued need for
investment for commercialisation

[llustrative

The translation gap captures the challenges
of raising capital during R&D as a result of
the high-risk which can deter some investors

Public investors which fund research for
social impact, angel funders, and early stage
VCs with high industry expertise are willing
to invest in early stage high-risk settings

After preclinical development, later stage VC
increasingly invest and pharma companies
may look towards M&A, as assets are
backed by preliminary trial data and risk
becomes lower

46
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Venture funding and public offerings drive most small biotech R&D,
larger companies rely on revenue reinvestment and debt financing

Small biopharma / biotech

Revenue
reinvestment

leaders

Debt offerings

Capital raised
by commercial

Initial or
follow -up
public offering

Innovation
capital

Increasing role for
private equity

Strategies
l in Regulated
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Mid-size biopharma /
biotech

Big biopharma / biotech

Importance of finance source in funding drug discovery R&D

Frequency of funding deployment

Common Occasional Rare
. source of source of source of
funding funding funding
47

Source: Company Websites; Fierce Biotech; EY; L.E.K. research and analysis




Interview feedback Limited sample size

Standalone VCs invest in companies that fulfil an unmet need; the
portfolio is driven mainly by finding innovation to drive ROI

A In order to assess a new technology, VCs will conduct diligence focusing on the technical capabilities of the

VCs will assess technology and the ability to potentially fill an unmet need

scientific rationale VCs are looking increasingly towards earlier stages of supporting starting up the business (e.g., through
and unmet need GCRRS6 U] q6BaquX KT ZRKO 6RUBQR KzZR UKol KRyosr KoOBDT KK
before investing 5 Ms size of funds increase, more venture investors are involved in seed funding; they want to be involved in starting up the b usiness and

defining its strategy A €
Former senior management, UK venture capital fund

A Investors typically expect a 2.5-3x net return on investment (ROI) and / or a 20-25% internal rate of return (IRR);

VC funds need to D - . . .
ROI indicates total growth from start to finish for an investment, whilst IRR is an annual growth rate

provide sufficient
ROI to their A For VC funds to achieve the above expectations, they generally need a c¢.4-5x ROl multiple averaged across

investments in their portfolio with a 3 -8 year holding period depending on stage

investors
to arrive at this, they will typically invest in a mixture of low risk (c. 2 -3x ROI) and high risk investments (c.
10x ROI), understanding that a proportion of these may generate no returns
d Ao support high-risk, high-return investments, we also make low -risk, low-return investments, so that overall it averages to 5x ROIA ¢
Managing Director, U.S. venture capital fund
A Funds are growing in size generally without equivalent corresponding increase in the number of partners in the
Investment sizes are VC fund to drive new investments meaning that the overall size of investments is trending upwards currently
thought to be A On top of this, in the U.S. there is thought to be a high level of competition leading to deal inflation, as evidenced
growing by a rise in competing term sheets; VC in Europe is thought able to be more collaborative which allows

companies to share risk

8A qaq KZRism®uehcapKaZaRdinBt enough good deals, hence you see competing term sheets and deal inflation; funds in
Europe are more collaborative and do not chase after the same dealsA €
Managing Director, U.S. venture capital fund
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L.E K Source: L.E.K. interviews, research and analysis
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Interview feedback Limited sample size

Corporate VCs may lean towards financial or strategic incentives,
but are looking to invest across similar criteria to standalone VCs

A CVCs may lean towards financial or strategic incentives based on their relationship with their parent company
CVCs that report to BD typically have more strategic alignment with company portfolio looking to fill pipeline

Strategic focused

CVCs aim to

develop the CVCs that report to CFO typically have more financial motivation and may invest in potential competitors
portfolio of the A There is sometimes tension resulting from financial / strategic alignment within companies but corporate VCs often
parent company form investment syndicates with other CVCs or standalone VCs to share risk and expertise / skills

o [For big investments, syndicates comprised of corporate and standalone VCs are often formed, which ensures a balance of financial and
strategic interests A €
Former managing director, multinational biopharma venture capital fund

>

Interviewees report that the key factors for investments are team, science, unmet need, and ease of execution

CVCs tend to invest A Geographical proximity is important as early -stage companies require extensive management and structuring

locally, based on hiring management and sourcing facilities are easier in established R&D ecosystems (e.g., Boston, Oxford)

team, science and 3A T a6 UYj g6l Baql R ktage Fompakies dequirdRadt §f fiuRurirgy] Thekere also advantages in leveraging established
PoS R&D ecosystems - it is easier to source the right management hires, expertise and KRNDZ qTKTuy 6 Ae
Former managing director, multinational biopharma venture capital fund

CVCs look at IRR / A &=0 6TqnK KoOBNI KK& NTq6] NK +R& T ql K6UBU n] K KTTY TK
ROI and portfolio sufficient IRR depending on the company

building in a similar valuation of companies increases as R&D progresses, driven by increased efficacy / scientific data and PoS
way to standalone A CVCs build a portfolio based on stage of development / risk; firms reporting to BD organisation may have more late
VC stage investments aligned more towards M&A, with a lower potential multiple

A qU UJ qé60 T U Rrdsjarsiratediod acqulstidRal ¢godl,ithey may invest in more late stage assets with a smaller multiple A &
Former managing director, multinational biopharma venture capital fund
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Interview feedback Limited sample size

PRGs / not-for -profits fund mostly early research with the aim of
social impact; PRGs may also fund innovative companies

A PRGs and not-for-profits fund R&D to achieve social impact by tackling existing and future public health needs
for example, in the U.S., the opioid crisis has triggered emergency funding from the NIH for therapies to
alleviate abuse

PRGs are bhig proponents of innovative drugs as they can fulfil unmet needs and improve treatment outcomes,
benefiting overall public health
A ER UORNBUBNI KK6 URR ] K q q Jed info\Bfve reseanch, pastBulaRy inwpir brgdfody anTA e B a1l Rl K B
S

oovernmental research entity
- governmental researcn entity

PRGs / not-for -
profits focus funding
projects to support
public good

Director of clinical o
LIrecior of cinical o

A PRGs fund drug discovery and preclinical development research, with smaller amounts of early stage clinical
early stages and research; in clinical stages, PRGs are involved more through pharma partnerships than pure funding

there is inconsistency There is limited consistency on the extent of financial return sought by PRGs In the U.S.

on returns potential In the U.S. PRGs largely do not seek financial return (currently a topic of debate) and in the U.K. the Medical
Research Council in the UK expect a return but other PRGs view involvement in R&D as a public mission

d [Our ultimate goal is to advance public health by driving research to facilitate therapeutic discovery A €
Director of clinical operations, U.S. governmental research entity

Most funding is on

T

A Apart from traditional funding, seed funds or accelerator programs from PRGs / not -for-profits have been formed
PRGs also aim to to support small biopharma and their generation of early data (e.g., preclinical development data)
Supportsma"biotech iq|r]l] eol KK <]'l‘J'BG'||VQl‘Jl‘J q0'|G'|T\|\TR'BTG| aRURI UNZ dé<qgaxX TCI]6
company R&D are established with express purpose of supporting innovation from small biopharma
8 M portion of our funds is devoted to support small bioenterprise research efforts; with the SBIR / STTR programs, we provide seed capital

for small biopharmato performin-Z T G R amMD T q6 yRqRUT KR KZRBU UYUBUOUGK miIKnz Ty 6TKIT A
Director of clinical operations, U.S. governmental research entity
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2. R&D Execution



Analysis of ongoing
development programs




Development program analysis was conducted using proprietary
project data from Citeline and company data from Orbis and Eikon

Data capture: 01/2021
_ : : - Active industry -led projects

Thousands of active projects*
¢.100k records (companies) c.31k records (active projects*)

20 4 18.8
| | | 15
Location Originator Phase
10 -
Company revenues - USD Modality Disease 5 . 52 53
(last available 12 months) 1.8
Licensee 0 -
Preclinical Phase1l Phase?2 Phase3
4 v l v 4

Citeline coverage of ongoing preclinical

L.E.K. combined and analysed dataset development studies is likely relatively
low, given that it relies on public
Company Location grouping Modality grouping Disease grouping disclosure by the trial sponsor, which is
segmentation by into Europe, NA, into novel and into rare, not mandated to the same extent as for
revenue ranking APAC, ROW** traditional non-rare in-human trials

Notes: * Each drug-disease combination counted as a single project; **Rest of World;
***Assets segmented by originator and licensee; for purposes of this analysis'if an
assget has both an originator and licensee, the licensee is assumed to be the current
executor Qimitation in situations where there is specific geographical.licensing

although not considered to have a significant impact on this analysis 53
. = Source: Citelirie; Eikon; Orbis; L.E.K. research and analysis
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L.E.K. has segmented all industry R&D players in the PharmaProjects
database by size based on estimated revenue from Orbis / Eikon

Segment Sub-segment
Revenue range
by revenue by revenue (indicative)
ranking ranking

Top 10 Top 10 ¢.$30b Q$80b

Top 10-25
Top 10-50 c.$3b Q$30b
Top 25-50

Top 50-100
Top 50-400 Top 100-200 c. $30m Q3$3b
Top 200-400
Top 400-800 Top 400-800 ¢.$1m Q$30m
Below 800 Below 800 <$1m

L.E.K. have segmented players based on revenue; subsegment
cut-offs have been doubled from the top 25 onwards; sub -
segments have been aggregated into segments in the rest of this
section for illustrative purposes, but all data is available at the
sub-segment level

Strategies
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Data capture: 01/2021

Pharma companies with currently active development programs

by company size (revenue)**
% of players; % of billons of USD

Includes all project executors and originators

$1,131b

5,036

7.9%
80 A
60 -
40 84.1%
20 -
0

Number of

active R&D players

No?gs: *Companies not listed on Orbis/Eikon are assumed.to be pre-revenue; **

Revenue from last available year

T 0.0% 0.3%

Revenue of
active R&D players**

54

Source: Citeline; Eikon; Cortellis; L.E.K: research and analysis



A majority of active drug development programs are conducted by
iIndustry across the three key relevant regions for pharma R&D

Active drug development programs by region by executor type
(Excludes public research groups) A
% of thousands of drugs*

Data capture: 01/2021

A majority of programs are being

Executor region conducted in North America, APAC, o -
determined by and Europe, with relatively low DE%C? %:”Ig éeglonicoﬂrnb|?at|og '% -
12 4 institution HQ location participation from ROW countries

OuTyulonl KRT&6Bqu
0.9 A Across these three geographies, and  than elsewhere in this work -package
10 - : especially in Europe, a majority of where each drug-disease
publicly disclosed drug development combination is counted as a single
programs are being conducted by ¢ OUTFRDKN
industry players vs. academia

Il 'ndustry**
[ Academic***

4.9

North America APAC Europe ROW

Note: *Drugs defined in this case as unique drug name / region combination;

*PharmaProjects; **Cortellis 55
4 ~ = Source: Citeline; Eikon; Orbis; Cortellis; L.E.K. research ‘and analysis
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A majority of early -stage projects are executed by small companies,
while later -stage projects involve larger players more heavily

Active Industry -led projects

by executor company size (revenue)
% of thousands of projects*

Company rank
(by revenue)

100 18.8 5.2 5.3 18 | 311
- 0 :
—i 9% 9% - IS Top 10
} 8% Top 10-50
11% 12% 11% |
80 - ‘ 13% | Top 50-400
10 13%
15% 21% 10% | Top 400-800
| 12%
60 11% °
10%
40
0,
1% . 64% Below 800
o0 o5% 49%
20
0 . : )
Pre-clinical Phase | Phase Il Phase I Total

SiRM

Strategies
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Includes pre-reg

Data capture: 01/2021

Small and very small companies appear to play a
significant role in the execution of industry -led projects
across phases

- thisis in-part driven by heavy fragmentation in
the biopharma R&D industry
- KZBU BliU OTKRqKBI KK&é URUYKRDN]
preference to take a stake in external
opportunities through financing rather than
internalising assets for further development

Active pre-clinical projects are largely conducted by
pre-revenue companies, who tend to be more focused
on early stage R&D

Conversely, later stage projects more frequently
involve direct execution by larger players, who tend to
be more focused and capable of running phase I/l
trials

Notes: *Each drug-disease combination counted as -a single project o6
Source: Citeline; Eikon; Orbis; L.E.K. research and analysis



The regional distribution of early vs. late stage projects does not
appear to vary significantly

Data capture: 01/2021

Active Industry -led projects by executor location [% of thousands of projects*]

18.8 5.2 5.3 1.8

311

\ Other

APAC/AUS

Europe

North America

Pre-clinical Phase | Phase Il Phase llI - Total
developmentical

Includes pre-
registration

Notes: *Each drug-disease combination counted as -a single project
= = < Source: Citeline; Eikon; Orbis; L.E.K. research and analysis
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Participation of small vs. large players along the value chain appears
largely independent of whether a drug is for a rare disease or not

Active Industry -led projects for rare and non-rare diseases e

by executor company size (revenue)

% of thousands of projects* Company rank

(by revenue)

100 15 17.2 | 0.4 4.8 | 0.4 4.9 § 0.2 1.7
. % - % B T N . . : % [
4% 4% ! 10% 9% ! 8% 9% | Rl 9% Top 10
7 | [T 1 .. y > I
0 1% | 9% 13% [ 12% 1% . . P Top 10-50
80 - 8% | ! I R :
10% : 1 12% 13% |
18% ! 0 ! )
‘ 0 15% | ; 24% 20% | Top 50-400
: i 12% 9
60 - : 11% 11% 1 12% 1 v |
‘ ‘ : 10% 10% | Top 400-800
40
74% 70%
53% 53% | | | S56% 5% | 1| s50% 49% | Below 800
20 - ! !
0 T L} T L} T T T
Non-rare Rare i Non-rare Rare i Non-rare Rare 3 Non-rare Rare
Pre-clinical dev. Phase | Phase II Phase IlI
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Notes: *Each drug-disease combination counted as -a single project 58
L E I< Source: Citeline; Eikon; Orbis; L.E.K. research and analysis



Larger players are involved in early -stage clin-dev for established
modalities, whereas smaller players do a majority of novel modalities

Active Industry -led projects for established and novel modalities Established:  Small molecules, mAbs Data capture: 01/2021
by executor company size (revenue) Novel: Cell therapies, Gene therapies
% of thousands of projects* ( Excludes natural products, and other biologics) c
‘ ompany rank
: | (by revenue)
100 2.8 11.6 0.6 3.7 3 0.7 3.4 3 0.1 1.3
| CER PR . =a ;
_ ‘ | % Top 10
T o N Bl R N G
10% 0 i 0 i 9 9 Top 10-50
50 | 13% e - IR 3 11% N % : 10% | 1% P
11% 10% - 3 . | 11%
1% | 16% | 13% | 21% Top 50-400
60 - \ | . : 15% |
0, : AN 12% |
i . 3 ~._| 10% | Top400-800
40 < w
0, !
1% b 64% | 6%
| i 0
20 49% : 51% 3 24% 48% | Below 800
0 + T + T ¥ T
Novel Established Novel Established Novel Established | Novel Established
Pre-clinical dev. Phase | Phase II Phase IlI

SiRM
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Larger players, who have more cash and a sharper focus on late -
stage development source more assets externally

Active Industry -led projects by executor company size (revenue)

and asset type (in-house, externally sourced)
% of thousands of projects*

Data capture: 01/2021

19.8 3.3 4.0 24 1.7 : 311

100 -

Externally sourced
80 A

Includes assets in-licensed/acquired

60 - and those inherited through M&A

40 -
In-house (originated)

May include assets sourced from
academic institutions
(i.e., not from industry)

20 -

Below 800 Top 400-800 Top 50-400 Top 10-50 Top 10 Total

Nots: *Each drug-disease combination counted as a single project; **As
PharmaProjects merges these to-become originator-products for-acquiring company

LE y I< . © Source: Citeline; Eikon; Orbis; L.E.K. research and analysis
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Large players rely more on in -licensing/acquisitions to fill their
pipelines for novel modalities than for conventional modalities

Established: Small molecules, mAbs Data capture: 01/2021

Active Industry -led projects by executor company size (revenue)
and asset type (in-house, external), novel vs. conventional modalities
[% of thousands of projects* (Excludes natural products, and other biologics)]

Novel:

Cell therapies, Gene therapies

100 2.9 122 ., 05 2.1 . 04 2.8 . 0.2 1.8 0.2 12 . 242
9 !
LE 26% . 22% |
! 3 <vl7)| Externally sourced
80 | | \ 44%
) ; : 53%
I AN I 0 - . .
3 3 S8 Includes assets in-licensed/acquired
60 - ; N 76% and those inherited through M&A
84% | 3 ,
40 4 ’ 74% [ 78% 3
: : / (%Y In-house
i 56% [ ‘
20 4 3 3 42% 47% 3 May include assets sourced from
3 3 ) | academic institutions
; ; 24% (i.e., not from industry)
0 " T l: T T T l: T T T T
Novel Established Novel Established Novel Established Novel Established Novel Established Total

Company rank:  Below 800 400-800 50-400 10-50

(by revenue)
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Development routes




Novel lead assets typically originate from 5 key points depending
on the stakeholders involved

S Vel DI etz Phase | Phase II Phase Ill
originator selection discovery development Launch

Big biopharma internal drug discovery Qin-house R&D used to discover lead
compounds (includes in-house repositioning)

Big biopharma

U

Small / medium Collaboration
biopharma between stakeholders
may be important for

'»
éC% lead generation

Academic

. institutions / Academic / intramural PRG drug drug discovery Qin-house R&D used to
intramural PRGs discover lead compounds (where researchers take early hits through to IP
| formation, typically with commercial collaboration or subsequent academic spin

b out)
S1RM. @&

Big biopharma carve -out Qassets owned by big pharma which are not in active
development may be carved out as a small / medium biopharma company

External company drug repositioning* Qassets that have been previously
trialled / launched in other indications repurposed as a lead for use in a novel
indication

Small / medium biopharma drug discovery Qin-house R&D used to discover
lead compounds (includes academic spin outs founded off basic research / early
hits)

R AR

Note: *Assumes origination point as a lead for novel indication 63
L E B Source: Evaluate Pharma;.L.E.K. interviews, research.and analysis




L.E.K. has defined a number of different archetypes based on the
ultimate actions of the drug marketer

Drug launch archetypes

A Big biopharma in-house A Company M&A Industry Qindustry

A éol KK = oRG6BJ o- nBTOAdsetin-licensingT acquisition collaboration

it-T KTqRe ®KZUuTjyzZz KT KIJaqnRzX A Industry Qacademic
collaboration

A Industry Qpublic research
group / not-for-profit
collaboration

Source: PharmaProjects; Company press release; L.E.K. research and analysis




|solated asset development occurs in big pharma from internal R&D

and 1 n

s mal | /

medi um bi opthad romae eéwh

Isolated Origin of asset Typical timing Recent examples
archetypes

A
Big
biopharma in -
L
A
Small / .
medium
biopharma
dy-T-I KTqRe
A

Al Strategies
l in Regulated
. ® Markets

Big biopharma internal drug A Drug
discovery (includes in-house discovery /
repositioning) preclinical
development
through to
launch
Big biopharma carve-out A Drug
External company drug discovery /
repositioning preclinical
Small / medium biopharma drug development
discovery (inc. academic spinout off ;[erj?]l::%h to

early hits)

Academic / intramural PRG drug
discovery (inc. academic spinout
once lead identified)

LEK.

A Pigray (Novartis) Qsmall molecule (alpelisib)

targeting various oncology indications
- drug discovery and development by Novartis
through to launch
Rinvoq (AbbVie) Q2nd generation JAK inhibitor
(upadacitinib) for rheumatoid arthritis

- originator is Abbott who spun out as AbbVie
and developed the product in-house

Zynteglo (Bluebird bio) Qgene therapy
(betibeglogene autotemcel) for transfusion -
dependent [ -thalassaemia
- drug discovery and development by Bluebird bio
through to launch

Oxbryta (Global Blood Therapeutics) Qallosteric
modifier (voxelotor) for sickle cell disease

- drug discovery and development conducted in -
house by GBT through to launch

65

Source: PharmaProjects; Company press release; L.E.K. research and analysis



A transactional route -to-market archetype is common, with transfer

of asset ownershlp during R&D via company M&A orin  -licensing
archetypes
Big pharma carve out A M&A by most A Legvio, an RNA interference (RNAI) therapeutic (inclisiran)
Company A External company advanced directed to proprotein convertase subtilisin/ Kexin type 9
M&A drug repositioning asset in 2018 : (PCSKQ)
- 4 Small / medium 36% Iprecllnlcal - ownership to Novartis via acquisition of The Medicines
biopharma dru evelopment, Company
a disoovery 11% Ph 1, 32%
A Academic / intramural gﬂ ::Iand s
PRG drug discovery
Asset in - : : . : : . . - .
licensing / A Big ph_arma internal A In-licensing A Vitrakvi , a small molecule kinase inhibitor (arotrectinib) for
) 't'g drug discovery deals by stage anti-cancer treatment, discovered by Loxo Oncology
acquisition A Big pharma carve out in 20181h39% - Bayer in-licensed asset during Phase Il development
research, 21% . . s .
A External company preclinical ° A Copiktra , a small molecule kinase inhibitor (duvelisib) for
drug repositioning hematologic cancers, discovered and developed by Infinity
A Small / medium S ERomimE Pharma
. 12% Ph | or Ph
biopharma drug % Ph - Verastem Oncology in-licensed asset from Infinity
d I /11, 10% Ph I, i
IScovery 10% Ph IIl, 8% Pharma during Phase Ill, Secura Bio in-licensed and
A Academic / intramural filed commercialised after Phase Ill

PRG drug discovery

Al Strategies
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Source: PharmaProjects; Life Science Nation; Company press-release; L:E:K. research 66
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Collaborative development between pharma, academia and not  -for -
profits combines expertise/resources needed to take an asset to market

Collaborative Origin of asset Typical Recent examples
archetypes timing

Industry O Big pharma internal drug A DD**/ A Shionogi and Roche co-development of Xofluza (baloxavir
y
industry collab \ dllscovery preclinical m_grboxn) an oral endonuqlease_ |nh|_b|tor for influenza virus
A Big pharma carve out dev. A ViiV Healthcare (GSK / Shionogi / Pfizer JV) and Janssen
A External company drug through collaboration for phase Il and commercialisation of Vocabria
repositioning to launch (cabotegravir), for treatment and prevention of HIV/AIDS
A A Small / medium biopharma drug
‘%, discovery
A Academic / intramural PRG drug
discovery
Indus.,try Q A Academic / intramural PRG drug A DD/ A~ University of Washington and Sage Therapeutics for Zulresso
academic collab discovery preclinical (brexanolone), a neuromodulator for postpartum depression
E. A Small / medium biopharma drug dev. A George Washington University and La Jolla Pharmaceuticals for
__) discovery through Giapreza, a small molecule catecholamine resistant hypotension
- to launch
Industry QPRG* I 4 Academic / intramural PRG drug A DD/ A Roche, PTC therapeutics and Spinal Muscular Atrophy
not -for - profit discovery preclinical Foundation for Evrysdi (risdiplam), an oral splice modifier in SMA
collab A Small / medium biopharma drug dev. A Karyopharm, Barrow Neurological Institute and National Cancer
oo® discovery through Institute research for Xpovio (selinexor), a first-in-class oral
Q to launch therapy in diffuse large B -cell lymphoma and multiple myeloma

Al Strategies
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Note: *PRG-Qpublic research group: **Drug discovery 67
L_E K Source:PharmaProjects; Company pressrelease; L.E:K: research and-analysis




The number of potential routes to launch are complex and may
iInvolve multiple steps

A VL)t DI PTG Phase | Phase I Phase IlI
originator selection discovery development Launch

Big biopharma Big pharma internal ‘——» Big biopharma in-house /.\

drug discovery -

Company M&A @

U Big pharma carve - ‘— 4
out > In-licensing / acquisition of assets D
| | + I
> Industry Qindustry collaboration ,,'A
Small / medium External company i’
biopharma drug repositioning ‘ ‘
's
écl Small / medium [ ol KK = oR6Bjo nBTOZIidol 6RIRKTOoOR
o biopharma drug l
. discover I T

Academic Y . . e
L Industry - academic collaboration LD
institutions / l ¢ ¢ =

intramural PRGs Academic /
- intramural PRG drug Industry - PRG / not-for-profit collaboration Q

b discovery
S1RM. @&

Both industry and academic collaboration
requires industry partner who may be big
pharma or small-medium biopharma

68
L E K Source: Evaluate Pharma;.L.E.K. interviews, research.and analysis




L.E. K. Es research shows that all a
NMEs; the pathway to the ultimate marketer is generally complex

Development route archetype of 79 NMEs* INDICATIVE ONLY**
launched by U.S. / European companies
(2018-21) A We have conducted analysis on the route to market
Percentage based on the drug marketer archetypes**
100 - : . .
Industry Qindustry - [nultlEJIq trvansqctlorja_‘l. and collaborative L
collaboration Il yuRRoRqgKuU DI q TRHRNDjuU KZuT]
athway to market
80 - Industry - PRG/ | Collaborative P y
Charity collaboration A Asset in licensing / acquisition and company M&A are
Industry - academic the most common archetypes seen with small / medium
60 . collaboration i biopharma go-it-alone and industry Qindustry
Asset in-licensing collaboration also common
/ acquisition ] ) )
- tional A Data from Deloitte shows that the 12 leading biopharma
40 - ransactiona companies are increasingly reliant on M&A and asset in-
Company M&A licensing / acquisition as a source of innovation for their
late stage pipeline
) L .
20 - 9% Big biopharma in house - the four other more specialised companies studied
16% Small / medium biopharma Isolated are increasingly relying on in-licensing and co-
go-it-alone development suggesting a move towards
0 ] partnering to access innovation
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Note:. *New molecular entity;. **Based on L.E.K. assessment.of. archetype. classification 69
L E K © Source:PharmaProjects; Company:press-release; Deloitte; L..E.K. research-and analysis




U.S. data suggests that <25% of university licensed LS start -ups
succeed, with ¢.50% failing and ¢.30% having an uncertain outcome

Outcomes for 498 university -licensed life science start ups The study notes that firms that are founded in, or re -locate
QUnited States (Published 2020, covers 1980 -2013 period) to, areas with the right scientific resources required by the
start-up are most likely to succeed and not fail
Acquired QFirm is acquired (66) 13.3%
Economic success
IPO QFirm experiences an IPO (51) 10.2%
Going concern QFirm receives DUNS* number > 3, no IPO or acquisition o . .
Erairtiar (149) 29.9% Economic uncertainty
license to
D (44213 Firm fails QEvidence of failure or no evidence of survival (107) 21.5%
i i 18.1% .
False starters QFirm receives DUNS number but employees < 2 (90) 0 Economic failure
Non-starters QFirm never applies for DUNS number (35) 7.0%

The study highlights non -starters and false starters are set up as symbolic
activity by the university to boost their reputation in the short -term, rather
than representing legitimate investment in the long -term
Note: *Dun & Bradstreet Data Universal Numbering System, which is_considered a
comprehensive registry of firms that appear.to be (or have.been).going.concerns
Source: Nature; Science Translational Medicine; XMol; Godfrey et al-2020; - L.E:K:
O interviews, research’and analysis
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3. R&D Funding



Quantification of R&D




Overall quantification of R&D investment is derived from separate
data sources for each major source of research investment

Investment from private non -

VC investment in pre -revenue Biotech/Pharma revenue Government fundin
biotech companies re-investment in R&D 9 profit (PNP) sector
Eikon PE Screener EvaluatePharma “wL=D e<! abDVYY UT QAR ARG A Ul )
/ Healthresearchfunders
€.69k records C'1!4OO _record_s S e . Data on US, UK, France
(Venture Capital deals*) (companies with estimated (36 OECD governments; contributions
P R&D spend) 3 non-OECD governments)
| I I Excludes |
2005-2020 2005-2020 2011-2019 tax credits 2011 -2019%**
Assumption: a vast majority of Assumption: ¢.5% of spend Assumption: a vast majority of ) Assumption: Takes average
invested VC money is utilised with unknown region allocated e<! abDYY YTu &1 RI KK ratioof OECD GBARD : PNP
on R&D by research-driven pre- proportionally based on on research ultimately relevant spend based on years available,
revenue biotech companies remaining 95% to pharmaceutical development France is benchmark for Europe

| |

L.E.K. analysed datasets

. . Distinct estimates for U.S. and
Aggregation by region of OECD UK, European scale up based

Analysis covered in Venture Aggregation by region of
nation .
on France estimate

Capital Investment module company HQ

INotes; * Each investor-investee-investment round combination is counted as a

UBaquKR .36RT KeN Y'Y . eTl RigqoRqK. .<jJ.6yRK.! KK%)T KBT
***Eor AMRC UK data, other countries had less accessible-data

Source: Eikon; L.E.K. Research and Analysis
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Private -sector R&D spend has grown at ¢.6% p.a. over the last 15
years; in 2020 the Top 15 spenders contributed more than 50% total

_ Rank Company R&D Spend Share of HQ country
Global Private -sector R&D spend (Billions of USD,  private sector
EvaluatePharma (2005 -20E) 2020) R&D spend
Billions of USD 1 112 5 7% 0
200 - 194 h =
2 ¢ MERCK 9.4 4.9% %
: 3 Ul Bristol Myers Squibb 9.4 4.8% %
150 4 4 (}cfnnmt«f}cﬂmcn 9.0 4.6% %
B 5 & Pfizer 8.8 4.5% =
100 - <19 —
AISIEEELR 6 b NOVARTIS 8.6 4.4% (o
~| |©f [0 < | |~ g
EEEERERR 7 7 5.9 3.0% ()
50 - NSl SANOFI
o & 8 e, 5.8 3.0% %
0, A L2
88588348838 85%838 10 cbbvie 58 3.0% &
o =
I3 P
1 5.8 3.0% ;[;
Player rank by R&D Spend: |[_] Al [l Top 15 [ Non-top 15 @ 0 S
12 [fJ GILEAD 4.7 2.4% g
EvaluatePharma extracts R&D expenditure from company reports
and excludes any exceptional expenses; R&D spend of c. 1,300 13 ke 4.4 2.3%
pharma companies are summed up to generate worldwide spend ’ l\.
14 AMGEN 43 2.2% =
15 &5 3.6 1.9% a
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Ten of the Top thirty spenders are European players; they
contribute 40% of spend by the top 30 players

R&D Spend o o o private R&D Spend oy o of private
Rank Company (Billions of USD, sector spend HQ country Rank Company (Billions of USD, sector spend HQ country
2020) 2020)

1 Roche 11.2 5.7% Switzerland 16  Boehringer Ingelheim 3.2 1.7% Germany
2 Merck & Co 9.4 4.9% usS 17 Regeneron 2.7 1.4% us
3 Bristol-Myers Squibb 9.4 4.8% us 18 Novo Nordisk 2.4 1.3% Denmark
4 Johnson & Johnson 9.0 4.6% us 19 Biogen 2.3 1.2% us
5 Pfizer 8.8 4.5% us 20 Astellas Pharma 2.2 1.1% Japan
6 Novartis 8.6 4.4% Switzerland 21 Daiichi Sankyo 2.1 1.1% Japan
7 Sanofi 5.9 3.0% France 22 Incyte 2.1 1.1% us
8 Eli Lilly 5.8 3.0% us 23 Otsuka Holdings 2.0 1.0% Japan
9 AstraZeneca 5.8 3.0% UK 24 Merck KGaA 1.8 0.9% Germany
10 AbbVie 5.8 3.0% us 25 Vertex 1.7 0.9% us
11 GlaxoSmithKline 5.8 3.0% UK 26 ucB 1.7 0.9% Belgium
12 Gilead Sciences 4.7 2.4% us 27 Eisai 1.5 0.8% Japan
13 Takeda 4.4 2.3% Japan 28 BeiGene 1.2 0.6% China
14 Amgen 4.3 2.2% us 29 Alexion 1.1 0.6% us
15 Bayer 3.6 1.9% Germany 30 Chugai 1.1 0.6% Japan

S1RM. &
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A majority of private -sector spend is from Europe/North America;
growth is significantly higher in North America than total

Global Private sector R&D spend by Region (Company HQ)*

EvaluatePharma (2005 -2020)

Billions of USD
200 -
150 - 137 136
129 g ;@
118 120 1
107
100 A 92
80 =3 [l 58 W 56
49 55 53
41
50 4 [
56
0

2005 06 07 08 09 10 11 12
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138 15
2

57 59
58 63
13 14

% CAGR
(2005 -20)
169 194 Total 6.1
181 > 7= ROW 10.9
169 M APAC 5.5
159 3
149 3
YA Europe 4.6
66
66
60 (Y
58
89 @ PKLEN North America 7.3

68 75 81

According to clinicaltrials.gov as of
March 1%t 2021, ¢.33% of clinical studies
20 are registered in the U.S. only, 50% in
non-U.S. only, 5% in both U.S. and non
U.S., and 12% not provided

15 16 17 18 19

Notes: * ¢.5% of companies per year could not be allocated to a region Qthe

qumaining R&D spend has been allocated proportionally to the rest of global

spend

Source: EvaluatePharma; Eikon;-Orbis; clinicaltrials.gov; L.E.K. research-and 76
analysis



Government contributions appear largest in North America and
Europe; growth has been low or stagnant across regions

Government Budget Allocations for R&D (GBARD)*

OECD Countries only (2011 -2019)
Billions of USD**
Excludes tax

100 - credits

GBARD data unavailable for

China and Singapore % CAGR
(2011-19)
80 -
Total 11
-~ ROW 1.5
60 - APAC 2.8
Europe (0.1)
40 -+
20 - Data unavailable North America 1.3
0

2005 06 07 08 09 10 11 12 13 14 15 16 17 18 19

Notes: * encompass all allocations met from sources of government revenue foreseen
1'"BKZBq.KZR. njJ.6yRKN . .YTu. 6RI
L E K **Converted from 2015 USD to- 2020 USD

= = < Source: OECD; L.E.K. Research and Analysis
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North American and European not -for -profits are estimated to
contribute the most to overall R&D spend

INDICATIVE ONLY*

Estimate for not -for-profit R&D spend* by geography GBARD data unavailable for
Billions of USD** % CAGR
15 - There is no widely available (2011 -19)
consistent aggregated data on not - Total
for-profit spend by geography - as a 2 12 12 08
result we have conducted a high 1 ROW 1.5
level assessment of not-for- profit APAC 2.8
10 4 spend based on the ratio of GBARD )
to available data points in the U.S.
(Research America), UK (AMRC")
and France (Health Research Europe (0.4)
Funders)
5
Data unavailable North America 12
0 T T T T T

2005 06 07 08 09 10

Notes: *Assuming constant ratio of GBARD'to not -for-profit'spend QU.S. 12:5% of
) Q]BARD, UK 70%, other geographies 25% hased on estimates for France benchmark;
S 1 RM in Regalsted *!Converted from 2015 USD to 2020 USD; “Association of Medical Research Charities -
® Markets Source: OECD; AMRC ResearchAmerica; HealthResearchFunders.org; L.E.K. Research
LE K 5 © and Analysis




Venture capital investment




Venture Capital investment analysis was conducted leveraging

proprietary deals data from EiI koneE

: : ) Included Primary industry sub-groups
Other Biotechnology Related
Biotech Related Research & Other Services
Other Biotechnology Services
Pure & Contract Biotechnology Research
Genetic Engineering
Human Biotechnology
Immune Response Effectors (interferons, vaccines)
Other Therapeutic Biotechnology
Other Therapeutic Proteins (incl. hormones & TPA)
Therapeutic Biotechnology Products
Therapeutic Monoclonal Antibodies
Medical Therapeutics
Other Pharmaceutical NEC
Pharmaceutical Equipment
Pharmaceutical Production
Pharmaceutical Research
Pharmaceutical Services
Pharmaceuticals
Pharmaceuticals/Fine Chemicals (non biotech)

€.69k records (Deals*, 2005-2020)

Investment date Investment series Investee
| industry

Investor location Investment
round Investment

| amount
Investee location

l v v v

L.E.K. analysed dataset

(for c.12% of deals without disclosed value) investment
value estimation based on the average value of all
investments of the same investment round and deal year

Location grouping into
regions

To To To To To To To To To To To Io To o Do o Bo To To o

Notes: *.Each investor-investee-investment round.combination.is.counted as a

iBOUKR -56RI Ke 80
Al s Source: Eikon; L.E.K. Research and Analysis
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After a decade of relatively modest growth, Global VC investment
has seen strong and accelerating growth over the past 5 years

Estimated global VC investment in Biopharma
(2005 -2020) . . ] . ) Increase in VC investment in
Billions of USD Increase in VC investment since mid-2000s is 2020 thought to be partly driven
driven by new technologies such as gene
. > by COVID
35 - therapy, as well exit potential through 31.4
30 - strength of public markets and big pharma 21.4% CAGR

external innovation

25 - 21.5
20 . —TEo ->
15 4.5% CW 119 For the ¢.12% of deals without

deal values disclosed on Eikon,
L.E.K. has assigned an estimated
deal value based on the average
of deals from the same year and
of the same investment round*

76 87 76 89

7.7 7.7

68 66 /5 65

(63}
1

o
1

2006 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20

0 .
v/oalizals with USD 88% 93% 92% 91% 88% 78% 83% 85% 86% 89% 90% 94% 92% 90% 88% 88%

Triangulation (Billions of USD)

JP Morgan

BIO Industry analysis

39 40 47 48 63 105 96 118 179 17.3 BIO industry analysis used
Cortellis and JP Morgan used the
Dealforma database

44 41 42 45 52 6.8 104 94 114 175

'Notes: *Three-series moving .average. applied to.remove the impact of

bridging-rounds 8l
4 ~ = Source: Eikon; JP Morgan; BIO Industry analysis; L.E.K. Research and Analysis
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Most VC investment originates from North America and APAC,;
growth appears to be driven mostly by growing deal value

Estimated global VC investment in Biopharma % CAGR
by investor region* (2005 -2020) (2005-15)(2015-20)
Billions of USD Recent growth in APAC is driven almost
entirely by China and Japan- feedback
35+ suggests that VC focus is shifting to China 4 Global 45 21.4

30 - due to increased availability of capital with ROW

25 . a comparatively flat trend in Europe APAC 4.8 70.5

20 -
15 -+
10 -+

Europe (3.1) 125

North
America 7.1 12.8

2006 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20

105 11.6
Average deal w0 a8 s 44 s 0 72 59, 59 64 APAC 4.9 15.3
value* ' : : : : :
Millions of USD 95 . 104 97
45 a2 51 55 46 40 a4 4, 52 46 64 55 ' Europe 3.6 7.6

Deal values driven by

increased valuations, 114 122 128
9.5 :
70 79 73 North

America 7.4 10.2

increased competition
EIONGICEREORIGRSPZI M 38 41 41 38 44 38

49 45 52

Notes: *For deals without a known investor location, L.E.K. has allocated to

-regions proportionally to regional distribution of the year;.Each investor- . . . . . . . .__. . . . .
investee-Ba I R KoRaqK GT] q6 NTonBaql KBTq Bl  NTJ -ﬁ%(-ﬁ-c’i- T
Source: 'Eikon; L.E.K. Research and Analysis
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Most VC investment is directed at North America and APAC; growth

appears to be driven mostly by average deal value

Estimated global VC investment in Biopharma
by investee region* (2005 -2020)

Recent growth in APAC is driven almost

Billions of USD : :
entirely by China and Japan- feedback
35 - suggests that VC focus is shifting to China 4 Global
30 due to increased availability of capital with ROW
25 . a comparatively flat trend in Europe APAC
20 - Europe
15 A
10 A North
America
5 -
0 +
2006 06 O7 08 09 10 11 12 13 14 15 16 17 18 19 20
16.8
14.3
Average deall _ 2 g1 4 PO 24 apAc
value*
Millions of USD 9.3 88 87 93 97
48 44 53 54 53 43 49 4, 51 50 5.7 Europe
100 109 117 127
68 71 7.1 ' North
5.2
37 39 40 37 41 3 AT 44 America

Strategies
S]RM in Regulated oL ~ <
® Markets investee-B aql Ri Ko RaK U TT q 6
Source: 'Eikon; L.E.K. Research and Analysis

% CAGR
(2005 -15)(2015 - 20)

4.5 21.4
7.0 73.0
0.5 5.2
5.9 15.9
4.9 12.8
6.8 0.8
6.7 12.2

Notes: *For deals without a known investor location, L.E.K. has allocated to
regions propo‘(tionally to regional distribution of the year; Eacij inyestor -
NDTonBaql KBTaq - - Bu

n1j 8% res



VC investment is more commonly directed at companies in the same
region

Distribution of investee regions split by each investor region
% of VC investment value

100

Il ROwW

[ APAC

[ Europe

[ North America

80

60

40

20

ROW APAC Europe North America

Investor region

+
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Most aggregate investment is going towards earlier series; for earlier
series, a majority of growth is being driven by increasing deal values

VC investment

Average deal

value*
Millions of USD

S1RM.

Strategies
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Estimated global VC investment in Biopharma % CAGR

by investment Series* (2005 -2020)

Billions of USD
35 - 31.4 Total ) 21.4
_ Further series
30 1 o1 [P Series D @.7) 31.9
25 - ) . Series C 3.7 31.4
20 -
15 - &kl Series B 4.1 22.7
10 A
5 - ()] Series A 6.9 16.8
2005 06 0O7 08 09 10 11 12 13 14 15 16 17 18 19 20
138 1,, 135
8.8 ;
s 43 41 42 a0 45 57 48 56 7.1 7.2 5.1 Series C 7.7 13.3
12.3 o7 132 122
40 46 46 44 51 49 48 43 47 62 816 : Series B 6.8 9.5
111 106 11.1
7.4 )
59 a5 43 38 37 a6 40 38 A9 45 L5 Series A 6.1 9.5

|Notes: *For deals without an assigned series, L.E.K. has allocated to series
proportionally to.series. distribution of the year; Each.investor.-investee-
Bal - RGiKoRaK- UT] q6 NTonBaql KBTq Bl
Source: Eikon; L.E.K. Research and Analysis

(2005 - 15) (2015 - 20)

DT} qRR6-8% 4



Average VC investment series values increase significantly from
Series A to Series D

Data capture: 02/2021

Deal value (series-level*) for VC investments by Series [] Mean [ Median
(Eikon Private Equity, 2015 -2020)
Millions of US Dollars (Deal value scatter, LOG Scale) Millions of US Dollars (Means and Medians, Linear Scale)
1,000.00 - 8 : - 70
o 619 ;
| - 60
100.00 - 51.7 51.5 }
L.E.K. have used : - 50
the last 5 years 10.00 - 44.2 383 S }
of deals for ’ 35.6 ) é 34.9 | 36.2 - 40
representative 26.7 o 3 i
benchmarking, 1.00 + 23.4 ’ 8 } 104 30
given the strong o o °© o : < F 20
growth in deal 0.10 - o : g
| - 10
value over the o 1 )
last 15 years 0.01 . . r T ' 0
Series B Series C Series D Series E All
. (A-Eonly)
Total series* (2015 -20) ¢.1,000 €.600 €.280 c.90 c.40 ! c.2,000
% with disclosed value €.90% €.93% €.95% c.95% €.100% : €.92%
) Notes: *Analysis conducted at the series-level (each investee-investment round
S ] RM E"Sé;ﬁlgiea counted as a single deal) 86
L] arkets

L E I< Source: Cortellis Deals Intelligence; L.E.K. research and analysis



Financial instruments
analysis




Financial instruments analysis was conducted leveraging proprietary
deals data from Cortellis and company data from Orbis and Eikon

Data capture: 02/2021

Cortellis Deals Intelligence Biopharma deals by instrument class
Thousands of deals (2005-2021)*

c.46k records (biopharma deals, 2005-2021) 20 -

16.8

Transaction type

Partner Development
company** stage (preclinical
[ dev.,ph I, ph I, ph Transaction date
Org type (Biotech, )
Pharma, not-for- Projected deal ; i i
profit, Gov. Org) valuej [ FuAr\ldllng License Collabs Equity Others
] . g.

l Grants
v v

Cortellis provides the highest coverage of
biopharma transactions of all proprietary datasets
available to L.E.K.Qhowever coverage is likely to

L.E.K. analysed dataset

Pharma company grouping

Transaction type grouping . VC transactions analysis be relatively limited for some transaction types
o into top 10 and non -top ;
into instrument classes 10%* conducted separately (e.g. grants) and has some exclusions*

Notes: *Records are not created for (1) Donations to research centers/institutes; (2) Requests for
financial support/R&D funding; (3) Funding for. interest/bank loans; (4) Funding challenges.(5) VC
financing rounds (e.g.& RUBRU I "UBql qNBaquyuXN YYSRT a KqRUu NDToOl
SRUBGNBOT K NToOl qoe N YYY¥OLOEO ZT 0 JURG KZR Uil
development programs analysis

Source: Cortellis Deals Intelligence; L.E.K. research - and analysis
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L.E.K. has used the Cortellis Deals database to analyse deals from
the last 15 years across four main categories of profit and non  -profit

Non-Profit (Examples) For-Profit (Examples)

Governmental organisations Pharmaceutical companies

Not-for- profits Biotech companies

Biotech vs. pharmaceutical company split based on Cortellis
classification; L.E.K. extracted top 10 pharma from pharmaceutical
companies based on development programs analysis

89

Source: Cortellis Deals Intelligence; L.E.K. research and analysis







































































































































































































































































































































































































































