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Executive summary

Biopharma IPO and M&A activity returned in early 2024, stirring tentative optimism for licensing
and private venture activity.

Biopharma deal activity started 2024 with a healthy spread of
M&A and IPO completions. As venture investment for 2022
and 2023 were off the high-water mark set in 2021, the
return to traditional exits bodes well for investments into the
biotechnology sector.

Licensing deal comparables continued to shift a larger portion
of deal value to milestones as in-licensing partners continue
their trend toward risk mitigation. Upfront payments now
make only 6% of total announced deal values across the board
on an otherwise flat total headline dollar trend since 2020.

Here are a few highlights from our first quarter 2024 report:

e  Venture investment into therapeutics: $6.5 billion
across 107 biopharma venture rounds in Q1 2024. This
followed full-year 2023, which had $23.4 billion from
460 rounds.

e Biopharma licensing partnerships: $38.0 billion in
licensing total deal values were announced in Q1 2024 to
date, with 6% of that in upfront payments.

° M&A: Biopharma M&A saw 25 acquisitions in Q1 2024,
totaling over $16.2 billion for an increasing share of
small-cap and private biopharma companies.

e |POs: $1.4 billion across seven biopharma IPOs
completed on NASDAQ and NYSE in Q1 2024.
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Parameters

Biopharma companies are defined as firms developing therapeutics
and technology platforms engaged in drug discovery, clinical R&D
and commercialization.

Therapy areas, development stages, modalities, and deal structures are
segmented per the DealForma database.

Financials are based on disclosed figures curated by DealForma. Multiple
tranches of the same Series are counted as one together.

Data as of 3/29/2024
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Venture investment dollars into biopharma increased quarter over quarter

Total venture dollars deployed into biopharma

therapeutics and discovery platform companies increased

to $6.5 hillion in Q1’24 from $4.9 billion in Q4’23. We
expect this trend to continue, as successful IPO and M&A
exits have historically been a leading indicator for more
robust venture activity.

e $6.5 hillion was raised in private funding rounds in
the first quarter of 2024 across 107 investments.
2023 closed with $23.4 billion invested in 460
rounds, the lowest annual total since the 2021 peak.

+ At the peakin 2021, biopharma saw $44.9 billion
across 748 venture rounds.

« The interest rate environment has closely correlated
with deal activity in the space. Declining interest rates
partially contributed to an uptick in activity beginning
in 2020, while rising rates beginning in 2022
correlated with a slowdown in activity. Now, with rates
stabilized and indications of coming rate cuts later this
year, we may see biopharma deal activity increase
through 2024.

Source: DealForma.com database; Fed rate: fred.stlouisfed.org
Financials based on disclosed figures. Data through 3/29/2024.
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Biopharma Therapeutics and Discovery Platforms Deal Activity vs. Federal Funds Rate
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The most viable biopharma programs continue to attract over $100 million up front

The most promising and clinically successful pipeline
programs continue to attract the highest value, but there
are fewer of them.

« 73 biopharma companies raised venture rounds of $100
million or more in 2023, with an additional 27 raising in
Q1 2024.

+ 25 licensing deals in 2023 saw $100 million or more in
disclosed upfront payment terms, with six more this year.

+ Notable 2024 bhiopharma venture rounds over $100
million include Alumis’ $259 million Series C and Sionna
Therapeutics’ $182 million Series C, both announced in
March 2024. BioAge Labs’ notable $170 million Series D
was announced in February 2024.

« The largest disclosed licensing upfront cash and equity
terms in 2024 include Idorsia/Viatris, with $350 million
signed at Phase IlI; Protagonist/Takeda, with $300
million also at Phase Ill; and Autolus/BioNTech, with
$250 million signed at Phase 1.

Source: DealForma.com database
Financials based on disclosed figures. Data through 3/29/2024.
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Biopharma: Total Number of Venture Rounds and R&D Partnership & License Deals by Value Up Front
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Seed and Series A gained investment share in 2023 and through Q1 2024

Seed and Series A vs. Later Series Venture Totals in Biopharma Therapeutics and Discovery Platforms

Biopharma seed and Series A funding totaled $8.7 mmm Total of Seed and Series A Rounds ($B) mmmm Total of Series B and Later Rounds ($B)
billion across 244 rounds in 2023. First quarter 2024 - Number of Seed and Series A Rounds - Number of Series B and Later Rounds
$35.0 450
has $2.4 billion in 51 first rounds, to continue to $32.7
improve the share of early investments and company
formations. 6300 400
* The largest biopharma seed and Series A rounds in 350
2024 to date include Synnovation Therapeutics’
$102 million Series A, OnCusp Therapeutics’ $100 $25.0
million Series A, and Alys Pharmaceuticals’ $100 300
million seed round.
$20.0 250
« Interestingly, there was nearly an equal number of
deals when comparing first-time financings vs. later-
stage financings, speaking to the resiliency of new $15.0 200
company creation with no shortage of investable
ideas to pursue. 150
$10.0
100
51Ser.A 52 Ser.B+
$5.0 $4.1
$2.4 >0
$0.0 0
Source: DealForma.com database 2019 2020 2021 2022 2023 Q1'24

Financials based on disclosed figures. Data through 3/29/2024.
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Phase | and Phase Il biotech’s raised double the amount of capital compared to the 2023

average

Biopharma companies with their lead programs in
Phase | saw higher median investment rounds in 2024
to date. Phase Il companies received larger rounds as
well, with a large portion coming from insider rounds.
Early-stage companies saw smaller investment rounds
compared to previous years, as investors turned their
focus to pipelines which are closer to approval.

« Phase | biopharma companies raised a median round
of $80 million in 2024 through Q1, more than
double the figure from 2023.

+ Phase Il biopharma companies saw $95 million in
venture round medians through Q1 2024, also
higher than full-year 2023.

Source: DealForma.com database
Financials based on disclosed figures. Data through 3/29/2024.
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Biopharma Therapeutics and Platforms: Median Venture Rounds by Company Stage at Funding
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Licensing deals continued long term trend of heavier tilt in favor of milestone-based

payments.

Despite biopharma licensing and partnership total
announced deal values holding steady while deal activity
dropped since 2020, the share of upfront payments
declined significantly. A larger share of deal value has
been pushed to milestones as in-licensing partners
mitigate deal economic risk. This is driven by a shift to a
buyers’ market and by the increase in the share of early-
stage dealmaking with longer timelines to approval.

« 7% of the $181.8 billion in biopharma licensing total
announced deal value in 2023 was in upfront
payments, down from the peak of 13% in 2019.

+ $38.0 hillion in licensing deal values were announced
in Q1 2024 with 6% of that in upfront payments.

+ Milestones comprise an increasingly larger share of
announced deal totals, with the largest portion of
those in sales-based milestones often across multiple
potential programs.

Source: DealForma.com database
Financials based on disclosed figures. Data through 3/29/2024.
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R&D Partnership & Licensing Totals ($B) and Percentage of Up-front Payment Economics
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Biologics attract the highest early-stage investment and licensing deal values

Top Biopharma Modalities: Seed and Series A Venture Rounds and Total Announced Licensing Deal Value

The top biopharma modalities for investment and deal Top MOda."t'es Top qua"t!es

flow continue to be biologics and small molecules, Seed-Series A ($M) Total Licensing Deal Values _

followed by more advanced therapies. Both venture ® Total Amount Raised 2023-2024 YTD ($M) ® Median 2023-2024 YTD ($M)  ($ B9 Total Deal Value 2023-2024 YTD ($B) = Median Upfront 2023-24 YTD ($M)
investments at seed to Series A and licensing payments ™ Total Amount Raised 2022 ($M) ™ Median 2022 ($M) m Total Deal Value 2022 ($B) ® Median Upfront 2022 ($M)
tracked higher from 2023 to Q1 2024 in the top two

modalities. Biologics, Antibody, $27 Biologics, Antibody, $107.0 $47
DNA, RNA, Protein, DNA, RNA, Protein,
e etc. $30 etc. 30
+ $3.7 billionin 2023 and Q1 2024 total seed and

Series A |nvestment§ |.nto biologics with a median $2.898 §27 $48.3
round size of $27 million. Small Molecule

Small Molecule

172 $23 33.2

+ $107.0 hillion in total announced deal value for

biologics from 2023 and Q1 2024 with a median $794 $40 Genomics, $19.8
front payment of $47 million Cell Therapy Sequencing,
uptrront payment o ion. $851 Screening, etc. $17.4
Gene Therapy and $911 $45 $8.3 $98
Vectors Cell Therapy
8614 $18.5 $95
$628
Immunotherapy Gene Therapy and $11.0
Vectors
$826 $11.6
$60 $7
Gene Editing/CRISPR h Gene $6.3 $86
$452 60 Editing/CRISPR
Source: DealForma.com database $ $10.6 5

Financials based on disclosed figures. Data through 3/29/2024.
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Big payments from big pharma have been reserved for Phase | and later since 2023

In-Licensing by Big Pharma: Median Upfront Cash & Equity by Stage at Signing. 2022 to Q1’24

Large-cap biopharma (market cap of $50 billion+) are "2022 ®2023 m Q1'24 Median Upfront Cash & Eq. (M)
focused on in-licensing later-stage clinical compounds to
fill pipelines with therapies close to approval. The shift to
later-stage clinical programs left preclinical and earlier-

stage companies with smaller median licensing upfront $350 DISCOVEI‘V Preclinical Phase | Phase Il Phase liI
payments in Q1 2024. Platform

$310
« Median upfront cash and equity payments from big $300 $300

pharma were down for Phase Il and earlier-stage deals

signed in Q1 2024 to $45 million for Phase II, $50

million for Phase |, $44 million for preclinical/IND, and $250
$39 million for discovery platform programs.

« 15 Phase Il deals were signed in Q1 2024 with the 5200
largest disclosed upfronts including Idorsia/Viatris
($350 million) and Protagonist/Takeda ($300 million). $150
Despite the large deals in Q1, Phase Il deals are often
signed for less-than-worldwide territories and smaller $100
upfront payments, as was the case in 2022 and 2023. $100 $75

- Daiichi Sankyo/Merck saw the largest Phase Il upfront $47
licensing payment at $4.0 billion in 2023. $50 i

$0
Source: DealForma.com database Platform / Discovery Preclinical / IND Phase | Phase Il Phase IlI

Financials based on disclosed figures. Stage of lead asset in multi-asset deals. Data through 3/29/2024.
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Antibody and ADC therapies drove deal totals higher; Q1 2024 shows healthy deal flow

R&D Partnerships for Top Biopharma Modalities: Total Announced Deal Value ($B)

Antibody-drug conjugates continued to see larger deal $80.0
totals in 2023 and 2024 to drive total announced
partnership deal values higher for biologics. In 2023,

this came at the expense of cell therapies and "omics- $70.0
based platforms, as in-licensees focused on near-term
opportunities to launch biologic drug compounds. $60.0
+ $92.2 hillion in total announced deal value for
licensing deals signed in 2023, higher than the
$67.9 billion in 2022. Antibody and ADC deals led $50.0
with new deal upfronts and potential payment totals.
- Small molecule licensing deal values rose as well, $40.0
from $33.2 billion in 2022 to $39.8 billion in 2023.
$30.0 Cell Therapy
Genomics, Sequencing, Screening, etc.
$20.0
Small Molecules
$10.0 Biologics, Antibodies, ADC, DNA, RNA, etc.
$0.0
Source: DealForma.com database Q4'22 Q1'23 Q2'23 Q3'23 Q4'23 Q1'24

Financials based on disclosed figures. Data through 3/29/2024.
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Biopharma acquisition activity picked up in 2023 and Q1 2024, despite smaller deals

Biopharma M&A: Number of Deals and Total Deal Value ($B)

mmm Total M&A Cash No Contingents ($B) =@=Number of Deals
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Early 2024 biopharma IPO activity signals a positive return after a soft two years

The first three months of 2024 saw seven biopharma
IPOs complete on U.S. exchanges, showing an early

signal to a busy IPO year. The IPO window was relatively

closed in 2022 and 2023 following declines in public
markets for biopharma issuances.

$1.4 billion across seven biopharma IPOs on
NASDAQ and NYSE all completed in Q1 2024.

Six of the seven companies had clinical programs at IPO.

Three of the seven IPOs in 2024 were trading above
their IPO price as of March 29.

The largest 2024 1POs through March include CG
Oncology, Kyverna Therapeutics, and ArriVent
Biopharma, each over $150 million.

Notable acquisitions include Bristol-Myers Squibb’s
(NYSE: BMY) purchase of Karuna Therapeutics and
RayzeBio for $14 billion and $4.1 billion,
respectively, as well as Horizon Therapeutics’
purchase of Viela Bio for $3.05 billion.

Source: DealForma.com database

Financials based on disclosed figures. IPOs over $15 million. Excludes Kenvue, Inc. (Q2 2023, $4.4B) and other OTC focused companies. IPOs by completion date. Data through 3/29/2024.
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Biopharma IPOs have performed adequately well relative to the broader market

Returns for recent biopharma IPOs have been notably
stronger for the 2022 and 2023 cohorts, though it’s
important to note that their nascency does not yet
allow for a full three-year analysis. Nonetheless, this
cohort has outperformed the broader S&P 500 by a
significant margin, led by standouts such as Apogee
Therapeutics (NASD: APGE) and Arcellx (NASD: ACLX).

* While the 2020 and 2021 IPO cohorts have
underperformed the S&P 500 over a three-year
period, they have still performed positively during
that time. Notable constituents include Nuvalent
(NASD: NUVL) and Vera Therapeutics (NASD: VERA),
who have performed exceptionally well recently.

IPO Cohort Indexes are weighted by market cap
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Biopharma IPO Cohort 3Y Performance vs. SPX

475.00
450.00
425.00
400.00
375.00
350.00
325.00
300.00
275.00
250.00
225.00
200.00
175.00
150.00
125.00
100.00
75.00
50.00
25.00
0.00

March 2021

April 2021

May 2021

-~
”Ww‘w
X
— — — i — i — o~ (o] o~ (o] o~ o~ o~ o~ o~ o~ o~ o~ o o [22] [22] o o
(] o (] o (] (o] (o] o (] o o (] (] o (] o (] o o (] (] o (] (] (]
O O O O O O O O 0O O O O © O O O O O O O O o o o o
[a\] o o~ o~ o~ o~ o~ (a\] [a\] o o [o\] o~ o o~ [a\] o~ (a\] o~ (o\] o~ o [o\] o~ o~
¢ 3 % 35 58 8 38 5 56 35 5 ¢ 3558585885858 5 5% 3 &8¢
S S @ re) S 3 8 < = 2 S o) S 3 &8 << = 3
= 5 E & E E 2 £ 2 = 5 E & E E 2 £ 2
< g8 ¢ g 5 8 < g8 ¢ g 5 8
o o 3 o — & < © 5 ©o T u
%) z o 3 z O
e— SPX e 2019 Biopharma IPO Index s====2020 Biopharma IPO Index
2021 Biopharma IPO Index s=====2022 Biopharma IPO Index e====2023 Biopharma IPO Index
13

July 2023

August 2023

4

September 2023

&3
G
i

October 2023

>

|

January 2024
February 2024

November 2023
December 2023

JPMorgan



Disclaimer

Chase, J.P. Morgan, JPMorgan, JPMorgan Chase, and Story by J.P. Morgan are marketing names for certain businesses of JPMorgan Chase & Co. and its affiliates and subsidiaries worldwide (collectively, “JPMC”, “We”, “Our” or “Us”, as the context may require).

The information contained in this material is not advice on legal, tax, investment, accounting, regulatory, technology or other matters. You should always consult your own financial, legal, tax, accounting, or similar advisors before entering into any agreement for JAMorgan Chase
products or services. In no event shall JPMorgan Chase or any of its directors, officers, employees or agents be liable for any use of, for any decision made or action taken in reliance upon or for any inaccuracies or errors in, or omissions from, the information in this content.

The information does not include all applicable terms or issues and is not intended as an offer or solicitation for the purchase or sale of any product or service. Products and services offered by Chase and its affiliates are subject to applicable laws and regulations, as well as our service
terms and policies. Not all products and services are available in all geographic areas or to all customers. In addition, eligibility for particular products and services is subject to satisfaction of applicable legal, tax, risk, credit and other due diligence, JPMorgan Chase’s “know your
customer,” anti-money laundering, anti-terrorism and other policies and procedures.

Products and services may be provided by banking affiliates, securities affiliates or other JPMorgan Chase affiliates or entities. In particular, securities brokerage services other than those that can be provided by banking affiliates will be provided by appropriate registered
broker/dealer affiliates, including J.P. Morgan Securities LLC and J.P. Morgan Institutional Investments Inc. Any securities provided or otherwise administered by such brokerage services are not deposits or other obligations of, and are not guaranteed by, any banking affiliate and are

not insured by the Federal Deposit Insurance Corporation.

Changes to Interbank Offered Rates (IBORs) and other benchmark rates: Certain interest rate benchmarks are, or may in the future become, subject to ongoing international, national and other regulatory guidance, reform and proposals for reform. For more information, please
consult: https://www.jpmorgan.com/IBOR.

ABOUT THIS MESSAGE: © 2024 JPMorgan Chase & Co. All rights reserved. JPMorgan Chase Bank, N.A. Member FDIC. Deposits held in non-U.S. branches, are not FDIC insured. JPMorgan Chase Bank, N.A., organized under the laws of the U.S.A. with limited liability.
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