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Stifel Healthcare: Premier Investment Banking Franchise

STIFE] | veatncare

Our Deep Sector Knowledge and Differentiated
Capabilities Drives Strong Results For Our Clients

100+ Deep Team Covering 4 Industry Verticals
Investment bankers across the

Biopharma & Spec Pharma | HCIT | Medtech & Diagnostics |
U.S. and Europ&) Healthcare Services
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Research analysts coverin9238
companies

Bookrun 195 financings Prolific Underwriting Experience
raising over $38.9bn 2020 - IPOs | Followons | CMOs | RDs | ATMs | 144As | Private Placements |
2023YTD PIPEs | Converts | Debt

Raised$118.5bnror 300

healthcare companies in612
transactions®

147Advisory transactions 2020-
2023YTD

360 transactions since 2010

Dedicated M&A Franchise

Mergers | Acquisitions | Divestitures | Collaborations | Partnerships | Activist / Defense | Other Financial Advisory Situatis 160+ cross-border deals since
$273bn of value®

20109

2022 Investment Bank of the Year
H Americas?

#1ranked bank for virtual
roadshows in 2022

Researchled
Conferences

Content driven research events

Backed byFull Servicelnvestment Bank
Research | Trading & Distribution | M&A | Equity Capital Markets | Debt Capital Markets | Restructuring Advisory | PrivateiCGd Markets

(1) Accounts for Sti f e logfeyaCamial ld @ &nd its affjiated ntittes, which aloged on March 1, 2023.
(2) Only includes value where purchase price was disclosed.

(3) Since Q4 2010.

(4) Global M&A Network as of February 6, 2023.

(5) Investor Relations magazine as of February 7, 2023.



Stifel is a Leader in Biopharma Financings
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We have worked on 612 completed raises since Q4 2010, of which 80%+ were run and / or lead managed, raising $118.5bn

Note: As of November 17, 2023. Deal values and dates represented are as of the announcement that the definitive agreement wamed. Stifel transactions include deals completed by

Stifel, Nicolaus & Company, Incorporated and its affiliated entities andlorreya Capital LLC and its affiliated entities.
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(2) Includes financings other than IPOs or equity financings for public companies.



Stifel Offers Comprehensive Advisory Services To Healthcare Clit
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Stifel is highly bullish on the biopharma sector. We have advised on hundreds of advisory deals in the field since 2010.

Note: As of November 17, 2023. Deal values and dates represented are as of the announcement that the definitive agreement wigged. Stifel transactions include deals completed by Stifel, Nicolaus & Company,
Incorporated and its affiliated entities and Torreya Capital LLC and its affiliated entities. 7
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The Casefor Biotech Investment



Seven Reasons to Like Biotech as an Investment Area

History Valuations Macro

Returns in biotech Valuations are highly The macroeconomic  Pharma has little

have beat the market attractive now picture is shifting to choice but to be a
over time favor biotech heavy acquiror of

biotech

STIFEL ’ Healthcare

Demand

Growth in medical
spend will accelerate
as an inevitable
byproduct of
economic growth

Innovation

The pace of
biomedical

innovation is
accelerating

Civilization
Medical innovation is

going to change our
civilization

10



We Are Shifting From Two Decades Driven by Tech Into an
Extended Period that Will be Driven by the Life Sciences -

§

The healthcare sector is already a very large part
of the economy.

4
\
The ohigh techdé part o
biotech, will continue to grow at a rate higher
than the overall economy indefinitely.

We are seeing a massive acceleration of
underlying innovation and ongoing growth in
demand to pay for the life extension associated

with such innovation.

The combined effect of these and many other
innovations on life spans and the progress of
human civilization will be profound.

e a1
[ %
| ——




Biotech Investment Opportunity is Still Early in Evolution

| t6s easy to become concerned about ofbiesciéncernaonatian i far largarithiarentost of isanight dareantagire hin fiftyT h e
last three years have seen multiple permutations of what can go wrong years no one will remember how many companies had to do a reverse merger in

when greed and fear collide in a market that combines fast money with 2023 or how many traded below cash. To illustrate the scale of what is to come, the
risky, long-duration scientific projects. recent interest in obesity drugs highlights the notion that there could be a drug

product that has revenue on the same scale as the largest products in our society.

The day could come whenGLP1 6 s beat the i Phone in sal
some level, government and employer desire to throttle demand are not relevant

when the average American is willing to spend $500 a month out of pocket to

achieve and maintain normal weight.* And, by the way, it can become an issue for

l
I
|
Despite an abundance of highly intelligent actors, the post-Pandemic :
I
|
Many investors have abandoned the biotech marketplace despite and I employees and those in power in government if they dare not reimburse drug
I
I
I
I
I
|
I

biotech market has been more challenging than any of us would have liked
as high interest rates have taken hold in the face of persistent inflation.

sentiment has hit rock bottom. products that change the life course of citizens and employees.

We now find ourselves at a point where the macroeconomic hurricane is
moving out to sea, and it will be time for investors to return to the market,
motivated by the opportunity of advancing biological innovations for the
benefit of patients in profound need.

The key fundamental of the bioscience sector is the exponential growth of scientific
knowledge and its application. This has been the result of a long historic
Enlightenment that began with Descartes, Galileo and many other brave souls. And
despite current political discourse, the main dividends of the Enlightenment lay
ahead of us. Progress in the understanding of biology is going to be of primary

Indeed, if there is one message we wish to leave you with it is that i mportance to humankind. 1 tds not about
acceleration of innovation is goin gI sciencesdobls: These drelipdastriestthatacommerciatize the products of knowledge.

I 1t8s the knowl edge itself that is going
Societal wealth coupled with the natural human demand for a long high - I
quality life is going to drive demand for the bioscience products. This willbe | We are fortunate to live in a moment when the first gene edited drug has been
expressed over decades and will wash away temporal concerns that one I approved and, in a year when decades of work on amyloid clearing and GLP1 6 s
might have about politics, budgets and the IRA. I have led to transformative treatments for neurodegeneration and metabolic

| disease. Biologic innovation has been civilization changing for millennia and will
Il ndeed, if one | ooks back to theitmed contmletowefor many mdre. ThdopportuBitkdts imgact iumdn 348 &hd s
all looks very quaint and, from t oda gdlizatioh isimgbneakth@ughsineaneas (ke autophagy cellulmeprodrammingme .

Likewise, decades from now, when one looks back at current circumstances | gene editing, immunology, incretin biology, RNA, bioelectronics, proteomics and
the same is likely to be true. The potential financial scale and human impact I synthetic biology remain early in their development.

STIFEL |teatrcare .,
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Biotech Investing Has Paid Off Before



Biotech Stocks Have Consistently Beaten Small Caps

and Techs Over a Long Period of Time

NBI, S&P 500, Tech Select (XLK) and Russell 2000 Returns, Jan 1999 to Nov 3, 2023
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Biotech Up Big In Long Run

NASDAQ Biotechnology Index (NBI), Nov 1993 to Sep 30, 2023

6000
Over the last 30 years biotech stocks are up 20 times.
5000 The CAGR over the last 30 years has been 10.4%.
The CAGR over the last 15 years has been 10.9%
4000
Three things can be said about the biotech stock market looking at this
3000 chart: (1) there have been three temporary runups followed by crashes
(about one oObubble6 a decade), (2) there At i Ve
in between those runups and (3) the overall trend has been up. That is, if
you ignored the bubbles, the overall trend is one of strong long -term
2000 growth.
1000

0
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Source: CapitallQ 15



Smoothed Look at 30 Years of NBl Data

When one | ooks at the underlying mar ket trend, ttandugptremdeBulyonec!| ear t
must be prepared for occasional long periods of flat performance.

Nasdaq Biotech Index, Centered Moving Average of 1200 Days, Nov 1993 to June 2023

5000
By smoothing the 7,467 days of data what becomes visible is a general longterm uptrend. There

4500 are ol ow frequencyo movements in the trend, however. 0bu
by a nine-year period where the market overall was flat. After this, the long-term growth trend in

4000 : -re (e market overait was flat. Afterihis, the fong-tetm growth trendiin - g
the market picked up again.
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If We Go Back to 1930 Does Biopharma Investment Still Win?

Between 1930 and 2015 there were 17 five -year investment periods. A portfolio of all pharma stocks beat the
market portfolio in 12 of those time periods d or 70.5% of the time. Extraordinarily, even though there were three
five -year time periods when one would have lost money owning a portfolio of all stocks, there was never a 5 -year
time period when a pharma portfolio actually lost money in the 85 years between 1930 and 2015.

Average Returns, Overall Market versus Pharmaceutical Sector, 1930 to 2015 (Thakor et.al. Study)

B Market M Pharma
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Source:https://www.nature.com/articles/nbt.4023 (Supplement Table 2, GICS classification) 17



https://www.nature.com/articles/nbt.4023

OK, Pharma Did Well Over TimeBut How About Biotech?

Between 1980 and 2015 there were 7 five -year investment periods. Both biotech and pharma portfolios beat the
market portfolio in 5 of the 7 time periods (71% of the time). The average return on the market in the 35 years

between 1980 and 2015 was 11%. The average return on a portfolio of all pharma stocks was 13% and the average
return on a portfolio of all biotech stocks in the same time period was 14%.*

Average Returns, Overall Market versus Biotech and the Pharmaceutical Sector, 1980 to 2015 (Thakor
et.al. Study)

B Market M Pharma ™ Biotech

39%

Average market return (1980 to 2015): 11%
Average pharma return (1980 to 2015): 13%
Average biotech return (1980 to 2015): 14%

2%
28%

3
27%

26%

15%
11%
2% 2% 3%
0,
0% 0% s s T

-1%2000-2004 2005-2009 2010-2015

18%

16%
14% 13%

13%
I I ] ) I
. l

1980-1984 -1% 1985-1989 1990-1994 1995-1999

Source:https://www.nature.com/articles/nbt.4023 (Supplement Table 2, GICS classification)
Note: a 1% difference in return over 35 years translates to an additional 41% in capital appreciation.
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Biotech Venture Capital Has Beaten Public Markets

This analysis from Atlas Ventureds 2023 Year in Review notes that

VENTURE'S RELATIVE RETURNS VS PUBLIC MARKETS

RELATIVE OUTPERFORMANCE vs PUBLIC MARKETS*

1-YEAR 5-YEAR

ALL FUNDS vs o I - N -
— D o

| 1-YEAR 5-YEAR

TOP QUARTILE vs.

Source: https://www.youtube.com/watch?v=0DIgT32bFV4
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Il n Many Ways Todayos Bl ot €
to Invest Than It Might Have Been 20 Years Ago

More Sustainable Multiproduct 9 Sheltered from Recessions, Depressions
Companies Than Before and Downturns
Darius McDermott, FT Advisor, March 23, 2023 Darius McDermott, FT Advisor, March 23, 2023
Importantly, the biotech sector is evolving to the point where AXAFramlington Biotech manager Linden Thomson says that
investors could look to it as more of a core holding in the future. alongside growth, the sector also offers a number of defensive
characteristics.
In addition to blockbuster drugs, more recently we have seen the . _
likes of advanced therapeutic modalities, such as RNAbased She says: oCommercially they are t
drugs, as well as gene and cellbased therapies investigated with economic cycles, as there will always be a need for medicines
a reasonable amount of success. and healthcare as well as breakthrough drugs to treat existing or

new conditions.
Back in 2018, around80% of the industry consisted of companies

with a market cap of less than $1bn, many of which were relying "We are seeing this now as biopharma companies report robust

on a single drug being approved to survive. quarterly financials in more chall
Now there is a number of large-cap lower-growth companies, The sector is also showing signs of maturationd making it a

which are both highly profitable and cash generative, as well as a more attractive core holding in challenging periods. There will be

number of mid -caps, which are either at/approaching profitability major opportunities for talented active managers.

and are strong commercial entities.

Source: https://www.ftadviser.com/investments/2023/03/23/is_-now-the-time-to-invest-in-biotechnology 20



https://www.ftadviser.com/investments/2023/03/23/is-now-the-time-to-invest-in-biotechnology

Il n Many Ways Todayos Bl ot €
to Invest Than It Might Have Been 20 Years Ago

e Genetically Targeted Medicines are Q R&D is Getting More Efficient 0 Spend
More Likely to Do Well Per Drug Approval is Dropping

We are in an area where ¢ '3"?9%' Ft'fal'cB?StOH %OHSUHE'Q Gyoun Aprg BnmPaR s
technologies are informing the selection of drug OEarly in the last decade

target. This has led to a golden era of genetically- BernsteinEpobméEMedr@ds L a
targeted medicines across a wide range of A that the all-in cost of R&D on new druas

S | . _reverse
mz d (t?'lbl c: ties including AS Oogpprové% ythe 'US BDA B riskr'eRporfertially fSr
and antibodies. 60 years (Nat. Rev. DrugDiscov. 11, 1916200; 2012).

The development success rates of drugs that have
been developed based on a genetically-identified
target has been systematically higher than success
rates on other types of drugs.

Starting around 2010, the trend line changed, with a
net result of an additional 0.7 new molecular entity
(NME) launches per billion US$ of R&D spending per
year by 2018.6

Source: https://www.nature.com/articles/d41573 -020-00059-3
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Ventnerand Cohen Saw the Impact of the Genome in 2004

Craig Venter

ol f the 20th centur
physics, the 21st century will be the
century of biology. While combustion,
electricity and nuclear power defined
scientific advance in the last century, the
new biology of genome researchii which
will provide the complete genetic
blueprint of a species, including the
human speciesi wi | | defi ne

Daniel Cohen

Craig Venter and Daniel Cohen
oThe Century of Biology,o0 2004

Source: https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540 -5842.2004.00701.x 22
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Explosion in Understanding of Genetics and Disease

Growth of Gene-Phenotype Relationships
29 September 2018*

The pace of disease gene discovery as

7,000
cataloged by the OMIM Morbid Map
Scorecard. 6.000 ® Phenotypes with known molecular basis
Genes with phenotype-causing mutation
The phenotypedgene relationships are 5,000 -
tabul ated I n OMI MOsSs Morbijld Map of the

Human Genome (Morbid Map). Currently, over 4000
6,200 phenotypes have been attributed to

molecular alterations in over 3,900 genes 3,000 =
(Figure 1). 2000 ] |
OMIM as of Nov 2023 lists 4,857 genes I

Q

_ 1,000
with a phenotype -causing mutation and II
7,444 phenotypes with a known molecular 0 -
. L YPAN A A o N\
basis. \q‘g R \°s°?’ \Q"‘c’ \Q"‘« G S «9& r&‘o q?é AR '9\% '»°\¢) ﬂ9<\ "

Source: omim.org

Source: Online Mendelian Inheritance in Man
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Drug Candidates with Genetic Supporting Evidence Ar32
Times More Likely Than Normal to be Approved

Eric Vallabh Minikel , Jeffery L Painter, Coco Chengliang Do n ¢
d eMedRriv, dune 28, POR23 |

| mpact of genetic

evi

Matt hew R. Nel
c al success, o0

and

SO

Note: This paper looks at RS (the odds of a genetically-motivated drug target getting approved versus a non -genetically defined drug target). If
RS=1 then the odds would be the same. In almost all cases, RS is over 2 and, for some subsets, it is over 3.

Supported/ Approved/
a Total d Supported
Preclinical | % [ aroozto [ A o, T
Phase|| = | 171/4,322 O| 20112014 — 17/92
S > 2015-2018 —_— 33/154
Phase Il 3 322/7,865 ~ L 20192022 —— 371176
Phase Il = 102/1,911 Sr All — 124/545
Launched —e— 184/1,535 9 20| ———— 455
T LI L B 1 —
0% 5% 10% 15% 2 1 Oéog'gg —— 32%8
P(G) vs. phase 8 | 1,000+ —— 29/90
A o - All —e—  88/323
b pprove © 0-0.015 ——e—31/95
Supported ®| 0.015-0.024 ——e—27/81
All germline - 184/779 M| 0.024 - 0.049 —e——37/119
OMIM —e—  67/205 N 0.049+ —e— 60/201
All GWAS - 137/632 2r Al — 60/279
AllOTG - 128/580 © 1-1.053 —_——28/92
Neale UKBB —— 411127 G| 1121204 —_— 211113
FinnGen —— 26/98 o © 1204+ B — 22/105
PICCOLO —— 35/161 Or Al —— 97/406
Genebass m—— 11/39 W 1-3% —_—11/32
0 1 2 3 4 5 < 3-10% —_— 8/56
RS = 10 - 30% —— 41/141
L 30 - 50% e — 48/205
0 1 2 3 4

Source: https://www.medrxiv.org/content/10.1101/2023.06.23.23291765v1.full

RS

Figure 1. Impact of genetic evidence characteristics on relative
success.A) Proportion of target -indication (T-1) pairs with genetic
support, P(G), as a function of highest phase reached. Bars are
Wilson 95% confidence intervals.B) Sensitivity of relative success
(RS) from phase | launch of Fl pairs with genetic evidence to
source of human genetic association.D) Sensitivity of RS for OTG
GWAS supported T-I pairs to binned variables: i) year in which a
T-1 pair first acquired human genetic support from GWAS,
excluding replications and excluding T-I pairs otherwise
supported by OMIM, ii) number of genes exhibiting genetic
association to the same trait, iii) quartile of effect size (beta) for
guantitative traits, iv) quartile of effect size (odds ratio, OR) for
case/control traits standardized to be >1 (i.e., 1/OR if <1), and v)
order of magnitude of minor allele frequency bins. Bars are Katz
95% confidence intervals.
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Odds of Approval of the Genetically Identified Drug
Target Can Go Much Higher Than Twice Normal

King EA, Davis JW, Degner JF. Are drug targets with genetic support twice as likely to be approved? Revised estimates of the impact

of genetic support for drug mechanisms on the probability of drug approval. PLoSGenet. 2019 Dec 12;15(12):e10084809.
A Full Data New Genetic B Full Data
o R OWe found strong and statisi
was Lo G“‘fff associations between G\/_VAS genetic ewdt_ence and
16.0 1 . OWAS High- S0l T :E; drug_ success when cor_15|der|ng only t_he highest _
_ Deleterious | 1 ; confidence SNRgene links, characterized as having a
s 2g 80 == OMm TR i leading SNP with Re> 0.9 to a variant predicted to be
%%5 404 highly or moderately del etel
g8¢ OUnder this model, approval
ggg 2.0 o with trait similarity for supporting GWAS and OMIM
= a2 associations, with 95% credible intervals excluding zero
R N o gl (Fig 2A). When associated traits are sufficiently similar
SlaEEy ‘ (for GWAS, roughly the similarity between Stomach
827 Neoplasms and Colorectal Neoplasms), gene target
0.5 - indication pairs with GWAS or OMIM associations are
000 025 050 075 100000 025 050 075 1.00 000 025 050 075 100 more |ikely to be approved. ¢
Trait-Indication Similarity Trait-Indication Similarity

Fig 2. Estimated odds ratio of gene target-indication pair attaining approval, as a function of similarity between drug indication and the most
similar trait associated with the target. A: Left: All genetic associations. Right: Only genetic associations reported after 2013 download. B: Effect of LD
expansion threshold R” on the estimated approval odds ratio of a drug gene target-indication pair supported by a GWAS high-moderate deleterious
variant. Posterior median and pointwise 95% credible interval from Bayesian logistic regression.

Source: https://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen.1008489 25
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Example of High POS Made Possible By Genetic
Targeting: Alnylam RNAI Platform

High-Yield Productivity of Alnylam RNAI Therapeutics Platform

Comparison of Historical Metrics to Alnylam Portfolio’

Probability of Success (POS) by Phase Transition

100 4 A
90 86.7 875
80
70
60
50

Percent POS

40
30
20
10

% POS, Phase 110 2 % POS, Phase 2to0 3 % POS, Phase 3 ‘. % POS, Cumulative U

M Alnylam? B Industry (biomarker-driven programs)? B Industry (overall)?

! Analysis as of December 2022; Past rates of Alnylam and industry respectively may not be predictive of the future
# Alnylam programs biomarker-driven at all stages of development (100%); figures include Alnylam-originated molecules now being developed by pariners
1 Wong st 3l Biostatistics (2010} 20, 2, pp. 272-286

Source: Alnylam Investor R&D Day, Dec 15, 2022htps://capella.alnylam.com/wp -content/uploads/2022/12/Alnylam -RD-Day-2022.pdf)
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R&D Spend Per New Drug Approval is Dropping

Ringel et.al., Boston Consulting Group, April 16, 2020

wn

100

Early in the last decade, researchers at Sanford Bernstein published

a C

5 =
&EroomdwmMoor eds L aw thahtheraleiam est of R&D on g f
new drugs approved by the US FDA had risen exponentially for 60 years a 54
(Nat. Rev. DrugDiscov. 11, 1916200; 2012). Among the potential F A: By 2018,0.7 2
contributing factors underlying the trend, the authors highlighted a 3 Diion USS "+ § <
progressively higher bar for improvements over existing therapies (the g —— 5
Obetter than the Beatl esd problem)§ = )
tolerance by regulatory agencies (¢ a g 0
However, as the researchers posited might happen, about the same time ‘Zé St I £ H
E r o olmaw was published, it was already being broken. Here, weanalyse M e . 26w 20 Sy e g
the changes and discuss the underlying factors. m i Siroidile. | WCaCHtiRl

Breaking the law: how and why

Starting around 2010, the trend line changed, with a net result of an 2By 2018,
additional 0.7 new molecular entity (NME) launches per billion US$ of m%%_é;;’faaslgs
per billion

R&D spending per yxdr0Olby)2qIF8 g(.P 1<
seen not just in the raw count but also with the value -weighted count of
drugs &Pl1®&R25)% (Fig. 1b), which is
investor and patient perspective, albeit noisier to measure (Drug Discov.
Today 22, 17491753; 2017).

R&D spending

R&D spending

Eroom’s Law published
with dataup to 2010

Peak sales (US$ billions) of NMEs per billion US$ &

0.1 -+ T T T
1990 2000 2010 2020
Source: https://www.nature.com/articles/d41573 -020-00059-3
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Bottom Line N

Evidence going back to the 1930s shows that
the biopharmaceutical industry has been a
good place to invest relative to the overall

stock market.

J
|l t 0s wel | known that |past perfor man
necessarily predictive of future returns. Thus,

we ask how investment conditions today
compare to those of the past.

)

While, of course, we are not able to forecast
future returns, we can say that there are
numerous reasons to think that fundamental
investment conditions today for the biopharma
sector are, if anything, better than in the past.
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Reason 2:

Valuations are Attractive Now
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We Have Spent 2023 in a Biotech Shakeout Period

Biotech Went Through Its IPO Boom.
Now the Shakeout Is Underway

® |ndustry stock gauge has fallen for the past two years
m Public debuts cooled last year after flood of new firms

By Breanna Bradham
February 13, 2023 at 1:05 PM EST

The biotech industry is in shake-out mode after the ranks of public
drug developers swelled in recent years amid an IPO boom.

Source: https://www.bloomberg.com/news/articles/2023 -02-13/biotech -went-through -its-ipo -boom -now-the-shakeout-is-underway
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There Are Still Over 200 Life Science Companies Trading Belc

Cash Today

Number of Negative Enterprise Value Life Sciences Companies Worldwide

11/17/2023
11/10/2023
11/3/2023
10/27/2023
10/20/2023
10/13/2023
10/6/2023
9/29/2023
9/22/2023
9/15/2023
9/8/2023
9/1/2023
8/19/2023
7/21/2023
6/23/2023
5/26/2023
4/28/2023
3/24/2023
2/3/2023
1/13/2023
12/16/2022
11/18/2022
10/21/2022
9/23/2022
8/25/2022
7/29/2022
6/10/2022
5/11/2022
4/1/2022
3/25/2022
2/25/2022
1/1/2022
12/1/2021
11/1/2021
10/1/2021
9/1/2021

Source: CapitallQ

204
220

Prior to 2021 it was rare for a
biotech company to trade below
cash.

In general, when a company trades
below cash it is a sign of a major
value disconnect between investors
and the companya0s
and board as it assumes that the
company will destroy value.

Investors are saying this company is
better off dead than alive. As seen in
the previous section, history tells a
very different story.

In the long run, on average, biotech
companies create tremendous value.

31

I



Entire Biotech Sector i1s Worth Less Than 30% of Pgadb.2021)

If you added up the value of every public biotech company in the world it would be $173 billion. This is just 6% of
what pharma is worth.

Total Enterprise Value of Publicly Traded Global Biotech, Feb 8, 2021 to Nov 17, 2023 ($ Billions)

$598

$529
$427
$376
$337
$247
$225 $227 08 $207 5 g224 $235 s

205
° $185$204 $N2 $192 $190

165 167 g 5178 $178 $174 $170 $173 __ $173

$148 o $158
II$135I IIIIIII

Source: CapitallQ. Biotechs are defined as any therapeutics company without an approved product on any global stock exchastgeeek included a removal of a commercial company with a $7bn value. 32
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Rajiv Kaul of Fidelity:
Now IS a Good Time to Invest In Biotec

0So, thereds a | ot of -tgrainvestnentt t he rjgp. M
perspective is what we take here atga i s
of the most amazing biotech companies of the future and that takes a
| ong ti me and requires a | ot of capg
breakthrough drugs that are transformative for patients and payors.

of milnds

So, I f you have that sort
dondot know i f | could pick a better
dondot want to hype It obviously. |

the next month, next three months or this year.

In the short-term people seem very focused on macro concerns, interest
rate hikes, recession, who knows. With global macro political events
there I s always something to be wor®

Rajiv Kaul
Fidelity

Source: Source: https://twitter.com/BiotechCH 33
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Rajiv Kaul of Fidelity: This is a Great
Environment for Stock Picking

O [ &/ seen valuations for [biotech] companies
come back down to earth, coming closer to their
fundamental values.

On the other hand, those companies with strong
science and management teams that are able to
allocate capital efficiently, should be positioned
to outperform, as weore | ng
by stock picking, rat her t
2023)

Rajiv Kaul
Fidelity

Source: https://www.reddit.com/r/fidelityinvestments/comments/16p95jt/im_rajiv_kaul_the_portfolio_manager_for_the 34
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Sentiment iIs Not Good Now

In many conversations with market participants in recent
months, there is an ebbing of optimism 3 the sense that this
market will turn soon or is turning now.

We have heard this from many biotech CEOs and investors.

One of the effects is that investors are trigger happy on
negative news.

For example, bad news recently sentA k e rstwék slown 70%
and 89Bio instantly joined suit, even though it had no specific
negative news.

Conversations with fund managers identify many groups that
are ocutting back exposured un
increasingly bifurcated. One observer said to us:

OThe bifurcation of t he haves

todayods biotech mar ket and i s
Sentiment remains terrible as
pounded into the ground whil e

stay i n place.bo




Recent SentimenRelated Quotes from Twitter

Biotech Hangout Chatter, Nov 17, 2023 b{SYiAYSy(d G266 NR o0A2{¢

o#Bi otechHangout kicks of f wamReuegteindStag-dNevg, 80k3on of ma
senti ment . @daphnezohar notes osentiment still see
very negative despite some good news on inflation and _ ) ) L )
interest rates.6 @cngarabediflnl Qldyd sO O wekeS AaNR R NhnidA )
hopeful 6 and wedre waiting tWMenyal geenamesjprengieogsrbeldings t

woods . 6 that are now penny stocks.

< : . . BradLoncar Head, B|otegh TV, Nov 17, 2023
oBiotech I s back to where It was 5 years ago.
dozens of compelling entry points in biotech as a result of

the bubbl ebs coll apse. That sai d, l nnovation 1 s be
| t0s ever been and more orderly than I tdos ever Dbee
@biotechl. @timopler heard a more negative take at the

Sti fel conference: o0l donodot think people have gott

memo yet .o



Media Stories Reinforce Biotech Gloom

These stories would leave you with the impression that biotech is set for a long -term period of depressed values.

BIOTECH AND PHARMA

Biotech Stocks Are Rallying, but the
Biotech’s IPO outlook for the rest of the

Outlook Isn’t Good
year sours in wake of war, broader indus-

By Josh Nathan-Kazis ( Follow ) ~
Barronos
Mov 15, 2023, 12:28 pm EST try Struggles

Endpoints News

Oct 12, 2023 - Economy

November brings new flurry of

Biotech venture capitalist says bad  biotechlayoffs  siopharma dive

Seres Therapeutics, Kronos Bio and Rani Therapeutics joined Sangamo in announcing

i n d u St ry 0 ut I 0 O k Wi | I CO n't i n u e AXioS job cuts, while private biotech LocanaBio revealed it’s shutting down.

Published Now. 3, 2023

Half of biotechnology companies could disappear over the coming
ye ars Trustnet

23 October 2023

The sector is oversaturated with over-correlated companies that “shouldn't really be there," according to International Biotechnology Trust's Poszepczynski.
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But Does Sentiment Matter?

Why should any of us care that biotech investors are in a bad mood?

Few will doubt that biotech investors today do not have a good view of the market.

There is a general view of pessimism as to how the biotech markets are going to perform.

But, why iIs this relevant at all ? That 1iIs, shoul
fundamentals?

We raise this question simply to point out that
it as a factor that could be reversible without any change in fundamentals.

Further, if it matters and one is right about fundamentals then mood might actually cause

fundamentals (e.g., values relative to an innovation opportunity) to not matter.

|l n the famous words of Franklin Del ano Roosevel

have to fear I s fear I tsel f. O

t

dnoc

f

at



Academic Research on Mood and Sentiment

Cohen-Charash Y, Scherbaum CA, Kammeyer -Mueller JD, Staw B M. , 0 Mo 0 dSentiment is a thing.
and the market: can press reports of ijnvestors' mood pred

PLoSOne, Aug 28, 2013. It can impact markets.

oOoWe examined whether press reports ﬁ&eiéok‘/e?whé’lncﬁrlgl ect i\
investors can predict changes in stock prices. We collected data on the evidence from the

use of emotion words in newspaper reports on traders' affect, coded behavioral finance

these emotion words according to their location on an affective literature that investor
circumplex in terms of pleasantness and activation level, and created sentiment can create local
indices of collective mood for each trading day. Then, by using time distortions in stock prices.
series analyses, we examined whether these mood indices, depicting If investors are happy and
investors' emaotion on a given trading day, could predict the next day's excited, stock prices tend
opening price of the stock market. The strongest findings showed that to go up. If collective mood
activated pleasant mood predicted increases in NASDAQ prices, while is negative, then the
activated unpleasant mood predicted decreases in NASDAQ prices\We opposite is possible.
conclude that both valence and activation levels of collective mood
are I mportant in predicting trend'!continuation in

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3756040/
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Moodos | mpact on SCooethg Te

Paul Tetlock, 0 Gi v Camtgnt to Investor Sentiment : the Role of the The impact of bad investor
Media in the Stock Ma r k elournal of Finance, May 8, 2007 sentiment on short -term

market direction is well

ol quantitatively measure the inté'r}d%rséoqu}ﬁ%%de”ﬂcé'tween

stock market using daily content from a popular Wall Street Journal
column. | find that high media pessimism predicts downward pressure
on market prices followed by a reversion to fundamentals , and
unusually high or low pessimism predicts high market trading volume.
These and similar results are consistent with theoretical models of noise
and liquidity traders, and are inconsistent with theories of media
content as a proxy for new information about fundamental asset

values, as a proxy for market volatility, or as a sideshow with no

rel ationship to asset mar kets. o

In this study, Paul Tetlock
showed that the impact of
pessimism on markets tended
to be self -correcting insofar as
depressed share prices create
a fundamental buying
opportunity for dispassionate
iInvestors.

Source: https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540 -6261.2007.01232.x
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Remembering 2002 and 2003

We have been in down cycles before. In 2002 there was an environment of high rates, massive pressure on pharma
earnings, patent challenges and a perception of earnings disappointments. Sentiment was dark and the thought
was that the pharma industry would never recover.

The Pharma Investment Cycle is apparent in accounting-based valuation techniques Key Incremental Pressures in the last 18 months

Pharma Sector (US/UK) Rolling Forward P/E Relative | Shortterm
interest Short term

rates cut interest
ratescut | 4

Rotational pressures in response
to falling short term interest
rates over 2001;

200 q - s mmmmmm e e T e e - -
— pressures intensify with any
- hopes (4 Qtr 2001) or signs (end
Short term & Feb 2002) of economic recovery
180 1 interest o - particularly in the US
rates cut g
/ Short term 2 Genuine earnings
rates cut m slowdown from
160 - ~ group over 2002
g mainly due to
= patents
140 - Relafen H Soft patent
Mevacor Pharma Ratlng challenges from
Aredia generic companies
, K Dur
120 R R R R L R T R R e B R . Glucophage Plavix
Prozac Allegra
e = Prilosec
Irth of generic drug Zestril/Prinivil
industry Pricing / Augmentin
100 4 — Political Healthcare —
Birth of Biotechnolgy reform ?
industry Fear of Managed Care Biotechnology to take over "
—— Medicare reform
— Drug Re importation to US
80 T T T T T T T T T T T T T T T T T T T T T T 1 3 ;
Perception of earnings/newsflow
O 4 N M < 1IN O™ 0 OO A N M < 1N O N0 O O 4 NN disappointments
W @ O W W W W W W W O OO OO O O OO O & OO O ©O O O
o OO 0O 00000 OO OO O O O h O O O
e T T e T o B B B o B I T I B B I T B R I = I o I o\ B oN | Patents / New drugs / Manufacturing CREDIT | FIRST
SUISSE | BOSTON
CREDIT | FIRST Pharmaceutical Team
SUISSE | BOSTON 6

. Pharmaceutical Team

Source: StevePlag, Pharmaceutical Fundamentals, CSFB, October 2002.
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Bruce Booth Remi nds

Comments made in the E&Y Biotech Review Report of 2003 Could Have Been Made Today.

CHALLENGING TIMES IN BIOTECH

We lived and witnessed a s W Only a few years ago the
phenomenon in the biotechnology ’ buzzwords were about platform

arena | charactgrizgd fas g.ravity technologies... Today, it is
suspended... Discriminating difficult even for companies with
capital allocation is replacing the late-stage technologies and
honeymoon phase of prior years. \ Phase Il clinical data to receive
y " Fred Frank | any interest from the institutional
{ fa' | Vice Chairman, Lehman Brothers & ERNST & YoUNG investors who for decades have
A i ’

Qualily bo §yery themg W D

" dominated this industry
Resilience

Americas Biotechnology Report 2003 5 Frank Baldino
CEO, Cephalon

Source: https://www.youtube.com/watch?v=0DIgT32bFV4
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Bruce Booth Notes Many i

a0 Yoars paee MW pARALLELS: 2003 & 2023

o POST-BUBBLE STOCK MARKETS COMMON THEMES
€aKs
— XBI 2020-2023 — NBI 1999-2003

100% v Public markets finding
x bottoms
a
£ 80% : 'MWM v Venture funding collapsed
& Soo ',l\' ‘ v IPO window closed
g f * v
S ' ¢ e v Platforms out, products in
S 40%
2 v Consolidation / M&A
T 20% L :
@ v Spike in restructurings

0% v Bubblicious hindsight
-13 5|3 12 20 28 36 45 53 61 70 78 87 95 104 12 120 128 137 145 153 162 170 178 187

0 Weeks From Peak v Drug pricing & policy issues

(<

= YEAR IN REVIEW

%)\\r_) ) Source: https://www.youtube.com/watch?v=0DIgT32bFV4 <E VENTURE ECOSYSTEH)
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Market Rebirth:
What Happened After the E&Y Resilience Report?

The Nasdaq Biotechnology Index

INn the decade that followed.
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Vu Al | Over Agal

It felt in 2016 like the biopharma industry had hit a pothole from which it could not recover.

OBi otech shares
t weet sparks
Biotechnology shares fell
[dramatically] after Democratic
presidential candidate Hillary Clinton's
tweet about price gouging by
drugmakers sent biotechnology shares
lower [week of Sep. 21]. The Nasdaq's
Biotechnology Index fell about 14%.
Much of the selling was profit taking

in a market that has rallied nearly
600% since the bull market began
n2009. 0

T. Rowe Price analysts

fall
sel |l of T €A This does not bode well for the crossover market nor for the VC

Al POds getting pulled although a
agoing to beQduighet gomg for public equity access.

market.

A As a result, we are in the most bearish period for life sciences stocks
since 2009.

A We think that Medicare reforms on pricing of orphan drugs that are off
patent are likely but that pricing of ofpatent drugs for rare conditions
will remain robust.

A Payorsunlikely to unilaterally change pricing of rare disease drugs. No
precedent or support in the system.

A Big Pharma not yet in bargain hunting mode on biotech. Waiting for
prices to level out at a lower level. This is risky for them.

AThe deal market is slowing
and their investors areonfident.

cons
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Market Rebirth:
What Happened After the 2016 Downturn?

The XBI more than

In the five years from the trough point of 2016.
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Bottom Line

-~

N

We find ourselves today near alow
point in biotech investor sentiment
The XBIl is trading at around 700 well
down from where it has been in recent

years. Investors, in general, are

concerned and many are pulling out of

N

the market.

/

/There is a fundamental explanationof\

what 0s
rates have been a negative for long
duration investments like biotech. Our
data would suggest that sentiment is
also playing a role. Many market
events and observations are hard to
explain with any fundamental story

b e e nHidghaterpse n |

\ linked to interest rates. /

/Importantly, the research shows that\

negative sentiment tends to be self -
correcting . It can only stay down for
so long in the face of improving
fundamentals. And improve they have.
As noted in the next section,
employment pressure on prices is
easing and inflation has been falling in

\ recent months. /
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Improving Macro Picture



Macro Picture iIs Now Favorable For Biotech

We have gone from a world where macro was a massive headwind to biotech investors to one where it is turning

into a tailwind.

U.S. Jobs Growth in Slowing Down:
This is What the Fed Wants

Monthly change in jobs
+400,000 jobs

+150,000 jobs
+300,000 in October

+200,000

+100,000

Oct. 22

Jan."23 April July Cct.

Mote: Data is seasonally adjusted. - Source: Bureau of Labor Statistics + By Ella Koeze

Source: https://www.nytimes.com/2023/11/03/business/economy/jobs -report-october-2023.html

U.S. Inflation is Also Slowing Down:
Further Good News for the Fed

+14%

+12

Inflation

+10

-2

1965 70 75 '80 '85 ‘80 '85 2000 05 10 15 20

Year-over-year change in the Consumer Price Index - Source: Bureau of Labor Statistics + By Karl Russell

Source:https://www.nytimes.com/live/2023/11/14/business/cpi_-inflation -fed 49
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ECONOMISTS STRUGGLE TO COME TO TERMS
WITH “IMMACULATE DISINFLATION”

Experts said that inflation couldn’t be conquered without a lot more economic pain, but its happening.

[ BriehnCesdy  The New Yorker (excerpt)

P, S November 17, 2023

In January of this year, when theJournalc ar ri ed out its next survey, economists were stil!/ P
economi sts expect that payrolls will decline by 7,000 a ebeemmorewmny. aver a
About the only thing the economists got right was that inflation would continue to fall, but even there they underestimated t he pace of decline.

Earlier this week, the Labor Department reported that the consumer-price inflation fell to 3.2%in October, reversing a slight pickup over the

summer. And with gas prices still falling, it seems perfectly possible that the the November figure for consumer -price inflation could begin with a

two.

Taken together, these figures show that the American economy has greatly outperformed expectations over the past year, shockng some of those
who argued that a big slowdown and higher unempl oyment wouofdironge r equi r

growt h, |l ow unempl oyment and falling inflation | ooks wedtoheMarltiikre Wohlef ,6
Financial Time® ¢ hi e f economics commentator, wrote | ast week. Even the for mer
Harvard and said last year that it would likely take an unemployment rate of 6%to 0 si gni fi cantly restrain inflation,
strong the economy has been, thereds stild]l a surprise iaeaek whatds happen

To be fair to the inflation hawks, the immaculate disinflation that Wolf referred to has no precedent in recent history, and it has also surprised
policymakers at the Fed. At their December, 2022, meeting, Jerome Powell and his colleagues predicted G.D.P. growth of just.5%in 2023 and an
unemployment rate of 4.6%in the October-to-December quarter. Both of these predictions were way off, but in a good way.

The debate will go on, as will the parallel discussion about why, according to opinion polls, most ordinary Americans think that the U.S. economy is

doing badly, and give Joe Biden negative ratings on this front. But the fact that many people are still bummed about the pric e of groceries and the

| evel of mortgage rates shouldndét be all owed to obscur eaveawrh&a,t armsd sihtag®pd n
holiday toast.

Source: https://www.newyorker.com/news/our -columnists/economists-struggle-to-come-to-terms-with-immaculate-disinflation 50
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Fed Hiking Cycle Looks Done After US Jobs Report
Shows Cooling

Steve Matthews, Bloomberg, Nov 3, 2023

A cooling US job market gives the Federal Reserve room to keep interest rates on hold in
December and reinforces market views that the US central bank is done with the most
aggressive hiking campaign in four decades.

Nonfarm payrolls increased 150,000 last month, less than expected, following a downwardly
revised 297,000 advance in September, a Bureau of Labor Statistics report showed Friday.
The unemployment rate climbed to 3.9%, and monthly wage growth slowed.

70 e

oPut a fodrhkeyi mriesadadnel,ady Bryson, Wells Far
you are an FOMC official, this is what yol

The US cent r adetting BedédradpengViarket Cognmittee voted on Wednesday

to hold interest rates at a 22-year high for a second straight meeting. Fed Chair Jerome

Powell told reporters in a press briefing that 1 tds an of
woul d need to hike again, and that iitds oproceeding caref
suggested a reluctance to raise rates in the near term.

Source:https://www.bloomberg.com/news/articles/2023 -11-03/fed-hiking-cycle-looks-done-after-us-jobs-report-shows-cooling?srnd=premium 51
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Big Climb in Long Treasury Yields Has Reversed

huge

Ten-Year US Treasury
Bond Yields have
dropped by over 50
basis points since
peaking a month

0s a
and a big positive
for biotech.

ago.
That

United States Treasury 10 Year Bond Yield, Nov 18, 2022 to Nov 17, 2023
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Important to Recall that Biotech Typically Recovers Well
Before Fed Easing Begins

On average, since 1994 the Nasdaq Biotech Index (NBI) has gone up 68% of the time.
Only four of the last 28 years have seen the Fed initiate a tightening cycle, marked by an increase in Fed Funds.

The NBI rose by year end inthree of those four years (75%). Current negative market conditions could easily reverse before the Fed
begins to reduce rates in 2024.

Fed Funds Rate versus Nasdaq Biotech Index, 1993 to 2021

= Fed Funds Rate Nasdaq Biotech Index
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Unemployment Rate
In United States

CPI Inflation Rate, US
(Lowest in 2 years)

Illustration from Getty Images.

Likelihood that the Fed will
reduce the discount rate in
next six months

the

In many ways, we find
oursel ves 1n

moment in U.S. economic
history.

a




