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Forward-looking statements

This presentation contains forward-looking statements within the meaning of the Private Securities Litigation Reform Act of 1995, as amended, including, without limitation, statements regarding its
plans, strategies, timelines and expectations for the company’s operations, including its growth strategies; its anticipated 2025 revenue and the peak revenue potential for AYVKIT and the SM
franchise; its multiple future data catalysts; its planned capital allocation; the breadth and depth of prescribers; its planned geographic expansion; its expectations related to the markets for the
company’s current or future approved drugs and drug candidates; statements regarding the benefits plans and expectations for the company’s current or future approved drugs and drug
candidates; statements related to the company’s liquidity and capital position, including expectations that its cash, cash equivalents and investments will provide a durable capital position which,
together with anticipated product revenues, will enable it to reach a self-sustainable financial profile; and the company’s product revenues, financial performance, strategy, goals and anticipated
milestones, business plans and focus..
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The words “aim,” “may,” “will,” “could,” “would,” “should,” “expect,” “plan,” “anticipate,” “intend,” “believe,” “estimate,” “predict,” “project,” “potential,” “continue,” “target” and similar expressions
are intended to identify forward-looking statements, although not all forward-looking statements contain these identifying words. Any forward-looking statements in this presentation are based on
management’s current expectations and beliefs and are subject to a number of risks, uncertainties and important factors that may cause actual events or results to differ materially from those
expressed or implied by any forward-looking statements contained in this presentation, including, without limitation: the risk that the marketing and sale of AYVAKIT/ AYVAKYT or any future
approved drugs may be unsuccessful or less successful than anticipated, or that AYVAKIT/ AYVAKYT may not gain market acceptance by physicians, patients, third-party payors and others in the
medical community; the risk that the market opportunities for AYVAKIT/ AYVAKYT or the company’s drug candidates are smaller than it estimates or that any approval it obtains may be based on a
narrower definition of the patient population that it anticipates; the risk of delay of any current or planned clinical trials or the development of the company’s current or future drug candidates; risks
related to the company’s ability to successfully demonstrate the safety and efficacy of its drug candidates and gain approval of its drug candidates on a timely basis, if at all; the risk that preclinical
and clinical results for the company’s drug candidates may not support further development of such drug candidates or may impact the anticipated timing of data or regulatory submissions; the risk
that the timing of the initiation of clinical trials and trial cohorts at clinical trial sites and patient enrollment rates may be delayed or slower than anticipated; the risk that actions of regulatory
agencies may affect the company’s approved drugs or its current or future drug candidates, including affecting the initiation, timing and progress of clinical trials; risks related to the company’s
ability to obtain, maintain and enforce patent and other intellectual property protection for its products and current or future drug candidates it is developing; risks related to the success of the
company’s current and future collaborations, financing arrangements, partnerships, licensing and other arrangements; risks related to the company’s liquidity and financial position, including the
risk that it may be unable to generate sufficient future product revenues to achieve and maintain a self-sustainable financial profile; and risks related to the accuracy of the company’s estimates of
revenues, expenses and capital requirements. These and other risks and uncertainties are described in greater detail in the section entitled “Risk Factors” in the company’s filings with the Securities
and Exchange Commission (SEC), including the company’s most recent Annual Report on Form 10-K, as supplemented by its most recent Quarterly Report on Form 10-Q and any other filings that
the company has made or may make with the SEC in the future. The forward-looking statements in this presentation are made only as of the date hereof, and except as required by law, the
company undertakes no obligation to update any forward-looking statements contained in this presentation as a result of new information, future events or otherwise. Accordingly, readers are
cautioned not to place undue reliance on these forward-looking statements.
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This presentation also contains estimates, projections and other statistical data made by independent parties and by the company relating to market size and growth and other data about the
company's industry. These data involve a number of assumptions and limitations, and you are cautioned not to give undue weight to such estimates. In addition, projections, assumptions and
estimates of the company's future performance and the future performance of the markets in which the company operates are necessarily subject to a high degree of uncertainty and risk.

Blueprint Medicines, AYVAKIT, AYVAKYT and associated logos are trademarks of Blueprint Medicines Corporation.
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2025 guidance progresses AYVAKIT toward $2 billion by 2030
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2025 guidance represents robust YoY growth consistent with other high-performing rare disease launches
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Our capital allocation strategy aligns with core growth drivers
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Advance R&D innovation

@) Drive continued AYVAKIT
to fuel long-term growth

revenue growth

Extend long-term SM franchise

with elenestinib development CONTINUOU 2 0 0/
@ Accelerate and expand 0

development of BLU-808 2025 capital allocation
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AYVAKIT achieved 135% year-over-year growth in 2024

Q4 2024 HIGHLIGHTS

REVENUE PATIENTS

GROWTH « Continued growth in patients on therapy
$, MILLIONS  Trend toward multi-year durations of therapy in ISM

AYVAKIT 135%

« ~95% strongly agree they are satisfied with AYVAKIT'

PAYERS
« Continued strong access and rapid times to fill

PROVIDERS
« Continued growth in breadth and depth of prescribing

$53 « ~40/60% of volume driven by new vs existing prescribers

« ~40/60% split in new prescribing at academic vs community accounts
2021 2022 2023 2024 * ~70% of new SM starts at 25 mg dose

%Blueprint“ 1 Blueprint market research. All statistics reference 4Q24. @
MEDICINES



Driving breadth and depth with significant headroom for continued growth

PRESCRIBING BREADTH PRESCRIBING DEPTH

Cumulative prescribers with Cumulative prescribers with

1+ patients SM on therapy 2+ SM patients on therapy
since ISM approval

since ISM approval

2 patients
1 patient
3-4 patients
2+ patients o5+ patients
Q3 2023 (ISM approval) Q4 2024 Q3 2023 (ISM approval) Q4 2024

blue rint Blueprint Medicines data on file. Cumulative SM AYVAKIT prescribers since ISM approval in May 2023. SM new patient starts since ISM @
QED.C ines  launch are included. Data based upon SP/HUB prescriptions which represent ~70% of total AYVAKIT volume in U.S.



Building on our success to drive growth in 2025 and beyond

Activate more patients and providers with new initiatives,
including peer-to-peer and direct-to-consumer programs

2025 AYVAKIT Generate AYVAKIT and real-world data catalyzing urgency to treat

investment
priorities Launch ISM in additional geographies

Expand commercial and medical field teams to broaden reach to
additional providers and specialties
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Updated AYVAKIT data support strong safety and efficacy profile plus
positive impact on bone health

AYVAKIT 3-YEAR FOLLOW-UP CLINICALLY MEANINGFUL
DATA FROM PIONEER TRIAL IMPROVEMENT IN BONE DENSITY?
Lumbar Spine Femoral Neck  Total Femur
* In commercial setting, >90% of patients who
initiated treatment at 25 mg stayed at that dose °
at 12 months; <10% dose escalated to 50 mg? o 4
» Updated PIONEER data show consistent safety éé
and durable efficacy in patients with a median § T_u 3 7
duration of 3 years and up to 5+ years = é’ ,
() -
« Among the patient subset in PIONEER who 9 %
escalated to 50 mg due to high disease burden: 1
— Safety at 50 mg was consistent in patients ” ” Pa—
with a median duration of 10 months ° °
Months on AYVAKIT
— 93% of pa(’fients Saw improved (77%) or || Change from baseline after 6 months on AYVAKIT
stable (1 6 /°) TSS benefit at 50 mg B Change from baseline after 2 years on AYVAKIT

" gm ] 2 . .
g‘t)lueegulﬂk 5 Castells et al, AAAAI 2025; 2 Blueprint data on file; 3 Siebenhaar et al, AAAAI 2025



Multiple clinical data milestones anticipated in 2025 and beyond
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UNIVERSE OF ALLERGIC &
INFLAMMATORY DISEASES

Skin
* Allergic asthma « Chronic urticaria
* Allergic rhinitis » Psoriasis

+ Allergic conjunctivitis
» Nasal polyps

Gastrointestinal

+ Eosinophilic disorders
* Irritable bowel syndrome
* Food allergy

+ Atopic dermatitis

COPD

Multi-system

* Mast cell activation
syndrome (MCAS)

PLUS OTHERS...

COPD, chronic obstructive pulmonary disease.
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BLU-808 PROOF-OF-CONCEPT STRATEGY

Move rapidly into areas where targeting KIT
has been de-risked

» Chronic spontaneous urticaria

* Chronic inducible urticaria

Explore other biology across organ systems
to unlock broader potential

* Allergic asthma
* Allergic rhinitis
* Allergic conjunctivitis

» Mast cell activation syndrome (ISM adjacent)




Strong and durable financial profile entering 2025

Three Months

Three Months

Statement of Operations (unaudited) Ended Ended 1;2523;2 1;2523;2
12/31/2024 12/31/2023

Total revenue $146.4M $72.0M $508.8M $249.4M

Net product sales $144.1M $71.0M $479.0M $204.2M

Collaboration, license and other revenue $2.2M $1.0M $29.9M $45.2M
Cost of sales $7.4M $0.3M $20.2M $8.5M
Collaboration loss sharing - - - $4.3M
Research & development expense’ $83.7M $97.5M $341.4M $427.7M
Selling, general & admin expense? $96.5M $79.3M $359.3M $295.1M
Other income (expense), net3 $(8.1)M $(5.7)M $146.2M $(19.7)M
Net income (loss) $(50.0)M $(110.9) M $(67.1)M $(507.00M
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Cash, cash equivalents, and investments $863.9M $767.2M
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1. Includes stock-based compensation expense of $11.7M and $10.0M in the three months ended 12/31/24 and 12/31/23, respectively, and $47.5M and $41.5M in the full year ended 12/31/24 and 12/31/23, respectively.
2. Includes stock-based compensation expense of $16.6M and $12.6M in the three months ended 12/31/24 and 12/31/23, respectively, and $61.4M and $51.1M in the full year ended 12/31/24 and 12/31/23, respectively. @

3. Includes debt extinguishment gain of $173.7 million in the full year ended 12/31/24.

Ic m es 4. Values may not true up due to rounding.
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