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Forward-looking statements

2

This presentation contains forward-looking statements as defined in the Private Securities Litigation Reform Act of 1995, as amended. 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. In this presentation, forward-looking statements include, without limitation, statements regarding the plans, strategies, timelines and
expectations of Blueprint Medicines Corporation (the "Company") for the preclinical and clinical development and commercialization of AYVAKITª (avapritinib), GAVRETOª (pralsetinib) and other
current or future drug candidates; plans, timing, design, initiation, enrollment, expectations and announcement of results for the Company's ongoing and planned clinical trials; plans and timelines for
additional marketing applications for avapritinib and pralsetinib and, if approved, commercializing avapritinib and pralsetinib in additional geographies or for additional indications; the potential
benefits of any of the Company's current or future approved drugs or drug candidates in treating patients; the potential benefits of the CompanyÕscollaboration with Roche and Genentech for
pralsetinib, including anticipated milestone payments and other financial terms of the collaboration agreement; expectations regarding the Company's existing, cash, cash equivalents and
investments; and the Company's strategy, goals and anticipated milestones, business plans and focus.

The Company has based these forward-looking statements on management's current expectations, assumptions, estimates and projections. While the Company believes these expectations,
assumptions, estimates and projections are reasonable, such forward-looking statements are only predictions and involve known and unknown risks, uncertainties and other important factors, many
of which are beyond the Company's control and may cause actual results, performance or achievements to differ materially from those expressed or implied by any forward-looking statements. These
risks and uncertainties include, without limitation, risks and uncertainties related to the impact of the COVID-19 pandemic to the Company's business, operations, strategy, goals and anticipated
milestones, including the Company's ongoing and planned research and discovery activities, ability to conduct ongoing and planned clinical trials, clinical supply of current or future drug candidates,
commercial supply of AYVAKIT, GAVRETO or future approved drugs, and launching, marketing and selling AYVAKIT, GAVRETO or future approved drugs; the delay of any current or planned clinical
trials or the development of the Company's drug candidates or any licensed drug candidate; the Company's advancement of multiple early-stage efforts; the Company's ability to successfully
demonstrate the efficacy and safety of its drug candidates and gain approval of its drug candidates on a timely basis, if at all; the preclinical and clinical results for the Company's drug candidates,
which may not support further development of such drug candidates; actions or decisions of regulatory agencies or authorities, which may affect the initiation, timing and progress of clinical trials or
marketing applications; the Company's ability to obtain, maintain and enforce patent and other intellectual property protection for AYVAKIT, GAVRETO or any drug candidates it is developing; the
Company' ability and plans for maintaining a commercial infrastructure, and successfully launching, marketing and selling AYVAKIT, GAVRETO or future approved drugs; the Company's ability to
develop and commercialize companion diagnostic tests for AYVAKIT, GAVRETO or any of the Company's future approved drugs or drug candidates; and the success of the Company's current and
future collaborations, partnerships and licenses, including the CompanyÕsglobal collaboration with Roche for the development and commercialization of pralsetinib.

These and other risks and uncertainties are described in greater detail under "Risk Factors" in the Company's filings with the Securities and Exchange Commission ("SEC"), including its most recent
Annual Report on Form 10-K, as supplemented by its most recent Quarterly Report on Form 10-Q, and any other filings it has made or may make with the SEC in the future. The Company cannot
guarantee future results, outcomes, levels of activity, performance, developments, or achievements, and there can be no assurance that its expectations, intentions, anticipations, beliefs, or
projections will result or be achieved or accomplished. 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.

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.

AYVAKIT, GAVRETO, Blueprint Medicines and associated logos are trademarks of Blueprint Medicines Corporation.
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The rapid evolution of Blueprint Medicines

1 Data presented at the European Hematology Association Annual Meeting in June 2019. Data cutoff date: January 2, 2019. Kinome illustration reproduced courtesy of Cell 
Signaling Technology, Inc. (www.cellsignal.com) (CSTI). The foregoing website is maintained by CSTI, and Blueprint Medicines is not responsible for its content. 3
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1. Unresectable or metastatic disease. 2. CStone Pharmaceuticals has exclusive rights to develop and commercialize avapritinib, pralsetinib and fisogatinib in Mainland China, Hong Kong, Macau and Taiwan. 3. Approved in the U.S. for the treatment of adults with unresectable or metastatic GIST harboring 
a PDGFRA exon 18 mutation, including PDGFRA D842V mutations. Received conditional marketing authorizationin Europefor the treatment of adults with unresectable or metastatic GIST harboring the PDGFRA D842V mutation. 4. In collaboration with Roche. Blueprint Medicines and Roche have co-
exclusive rights to develop and commercialize pralsetinib in the U.S., and Roche has exclusive rights to develop and commercialize pralsetinib outside the U.S., excluding the CStone territory. 5. Received accelerated approval in the U.S. for the treatmentof adults with metastatic RET fusion-positive 
NSCLC. Continued approval may be contingent on a confirmatory trial. The proposed indication for the MAA is locally advanced or metastatic RET fusion-positive NSCLC previously treated with platinum-based chemotherapy. 6. In collaboration with Roche. Blueprint Medicines has U.S. commercial rights 
for up to two programs. Roche has worldwide commercialization rights for up to two programs and ex-U.S. commercialization rights for up to two programs. GIST, gastrointestinal stromal tumors; HCC, hepatocellular carcinoma; MAA, marketing authorization application; MTC, medullary thyroid cancer; 
NDA, new drug application; NSCLC, non-small cell lung cancer; SM, systemic mastocytosis. 
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Pralsetinib: a precision therapy for RET-altered cancers

Kinome illustration reproduced courtesy of Cell Signaling Technology, Inc. (www.cellsignal.com) (CSTI). The foregoing websiteis maintained by CSTI, and 
Blueprint Medicines is not responsible for its content. 5

Other RET+ solid tumors

RET+ NSCLC APPROVED

RET+ thyroid cancer NDA accepted

U.S. REGULATORY
SUBMISSION STATUS

LATE CLINICAL 
DEVELOPMENT

PRALSETINIB
POTENT AND HIGHLY SELECTIVE RET INHIBITOR
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GAVRETO is indicated for the treatment of adult patients with metastatic RET fusion-positive non-small cell lung cancer (NSCLC) as detected by an FDA approved test.
This indication is approved under accelerated approval based on overall response rate and duration of response. Continued approval for this indication may be contingent upon 
verification and description of clinical benefit in a confirmatory trial. FDA, U.S. Food and Drug Administration; RET, rearranged during transfection. 

GAVRETO: a precision therapy that can transform NSCLC patientsÕ lives 
now approved in the United States

6
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Accelerated approval of GAVRETO based on Phase 1/2 ARROW trial in 
patients with RET fusion+ NSCLC

Full prescribing information is available at www.GAVRETO.com. DOR, duration of response; NE, not evaluable. 7
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Safety highlights from GAVRETO prescribing information

Important safety information and full prescribing information are available at www.GAVRETO.com. 1. Adverse reactions in 220 patients with 
metastatic RET fusion-positive NSCLC who received GAVRATO at 400 mg orally once daily.

MOST COMMON ADVERSE REACTIONS ( ! 25%; ANY GRADE): 1

: Fatigue, constipation, musculoskeletal pain and hypertension

MOST COMMON LABORATORY ABNORMALITIES ( ! 2%; GRADE 3 -4):1

: Decreased lymphocytes, decreased neutrophils, decreased phosphate, decreased hemoglobin, decreased sodium, 
decreased calcium (corrected) and increased alanine aminotransferase (ALT)

WARNINGS AND PRECAUTIONS:

: Interstitial Lung Disease (ILD)/Pneumonitis

: Hypertension

: Hepatotoxicity

: Hemorrhagic Events

: Risk of Impaired Wound Healing

: Embryo-Fetal Toxicity

8
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High response rates in treatment-na•ve NSCLC populations consistent 
with real-world patients
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Patients evaluable for response and enrolled after July 11, 2019. Data cut off: April 24, 2020. Data presented in May 2020 at ASCO 2020 virtual annual meeting. 
PD, progressive disease; PR, partial response; SD, stable disease. 9
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Robust clinical activity in MTC patients regardless of prior therapy

Top-line ARROW trial data in patients with RET+ MTC reported on April 1, 2020. Data cutoff: February 13, 2020. 1. One response pending confirmation. MKI, multi-kinase inhibitor. 10
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Prolonged duration of response in patients with previously treated MTC

Top-line ARROW trial data in patients with RET+ MTC reported on April 1, 2020. Data cutoff: February 13, 2020. NE, not estimable. 11
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Deep and durable responses in patients with RET fusion+ thyroid cancer

Data presented in May 2020 at ASCO 2020 virtual annual meeting. Data cutoff: February 13, 2020. 12
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Blueprint Medicines and Roche: a transformative partnership for pralsetinib

1. Greater China comprises Mainland China, Hong Kong, Macau and Taiwan. 13
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Summary of financial terms

1. Based on upfront payment. Source: company information, third party press releases and SEC filings. 2. Blueprint Medicines will receive $40.0 million in specified regulatory 
and commercialization milestones under the Roche collaboration as a result of FDA approval of GAVRETO (pralsetinib). 14
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PDGFRA exon 18 mutant GIST

Avapritinib: a precision therapy with broad potential

1. Approved in the U.S. for the treatment of adults with unresectable or metastatic GIST harboring a PDGFRA exon 18 mutation,including PDGFRA D842V mutations. Received conditional marketing 
authorizationin Europefor the treatment of adults with unresectable or metastatic GIST harboring the PDGFRA D842V mutation. 
* Planned supplemental NDA submission. Kinome illustration reproduced courtesy of Cell Signaling Technology, Inc. (www.cellsignal.com) (CSTI). The foregoing website is maintained by CSTI, and 
Blueprint Medicines is not responsible for its content. CHMP, EMA Committee for Medicinal Products for Human Use.

Advanced SM

Indolent and smoldering SM

Q4 2020*
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APPROVED1

U.S. REGULATORY
SUBMISSION STATUS

LATE CLINICAL 
DEVELOPMENT

AVAPRITINIB
POTENT AND HIGHLY SELECTIVE KIT AND PDGFRA INHIBITOR
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AYVAKIT launch has established a strong foundation for Blueprint 
MedicinesÕ commercial execution
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Systemic mastocytosis is one disease driven by KIT D816V

17
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Significant initial target patient population with additional growth potential

Major markets include US, EU5 and Japan. 1. Cohen S et al Br J Haematol (2014) 166(4):521-8 and World Bank Population estimates. 18
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Comprehensive development program designed to support avapritinib 
registration in advanced systemic mastocytosis

19
mIWG, modified International Working Group-Myeloproliferative Neoplasms Research and Treatment (IWG-MRT) & European Competence Network 
on Mastocytosis (ECNM) response criteria. AdvSM, advanced systemic mastocytosis; QD, once daily.
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Planned avapritinib sNDA submission for advanced SM to include pooled 
data from the EXPLORER and PATHFINDER trials 

Top-line EXPLORER and PATHFINDER data presented in September 2020. Data cutoff: May 27, 2020 for EXPLORER and June 23, 2020 for PATHFINDER, with response 
assessments per central review completed in September 2020. sNDA, supplemental NDA. 20
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Consistently high ORRs and prolonged duration of response across trials

Top-line EXPLORER and PATHFINDER data presented in September 2020. Data cutoff: May 27, 2020 for EXPLORER and June 23, 2020 for PATHFINDER, with response assessments 
per central review completed in September 2020.
CR, complete remission; CRh, CR with partial hematologic recovery; CI, clinical improvement; mDOR, median duration of response; mOS, median overall survival; PR, partial remission. 
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EXPLORER and PATHFINDER response kinetics are similar, with 
deepening responses over time with longer-term follow up

Top-line EXPLORER and PATHFINDER data presented in September 2020. Data cutoff: May 27, 2020 for EXPLORER and June 23, 2020 for PATHFINDER, with response 
assessments per central review completed in September 2020.
PD, progressive disease; SD, stable disease.
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Consistent impact on objective measures of mast cell burden across trials
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Top-line EXPLORER and PATHFINDER data presented in September 2020. Data cutoff: May 27, 2020 for EXPLORER and June 23, 2020 for PATHFINDER, with response 
assessments per central review completed in September 2020.



Avapritinib demonstrated improved tolerability at 200 mg QD
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  Both ICB events in EXPLORER patients were Grade 1 and asymptomatic. à 1 ICB event occurred in a PATHFINDER patient with pre-existing severe thrombocytopenia prior to 
exclusion of such patients for 1/62 (1.6%) overall. AE, adverse event; ICB, intracranial bleed.
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Summary of top-line EXPLORER and PATHFINDER trial results
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Top-line EXPLORER and PATHFINDER data presented in September 2020. Data cutoff: May 27, 2020 for EXPLORER and June 23, 2020 for PATHFINDER, with response 
assessments per central review completed in September 2020.



Registration-enabling PIONEER Part 2 clinical trial ongoing in non-
advance/indolent systemic mastocytosis

26ISM, indolent system mastocytosis; ISM-SAF, indolent systemic mastocytosis Ð symptom assessment form; RP2D, recommended phase 2 dose.
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Avapritinib 25 mg QD reduces symptoms and mast cell burden in indolent SM

Presented at EAACI Virtual 2020 Congress in June 2020. Data cutoff: March 31, 2020. *24 weeks or last assessment before, if 24 weeks not available. EAACI, European 
Academy of Allergy and Clinical Immunology. 27
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Safety results for avapritinib 25mg QD are similar to placebo at 16 weeks1

1. Data presented in March 2020 at AAAAI annual meeting. Data cutoff: December 27, 2019. 2. Data cutoff: March 31, 2020. 28
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Avapritinib is the only clinically validated, highly potent inhibitor of KIT D816V, 
the genetic driver of SM

1. Top-line EXPLORER and PATHFINDER data presented in September 2020. Data cutoff: May 27, 2020 for EXPLORER and June 23, 2020 for PATHFINDER, with response 
assessments per central review completed in September 2020.
2. Data reported at AAAAI Annual Meeting in March 2020. Data cutoff: December 27, 2019.
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BLU-945 is the first of two 4th-gen inhibitors in development targeting 
EGFR-driven NSCLC

BID, twice daily; EGFR, epidermal growth factor receptor; NSCLC, non-small cell lung cancer; QD, once daily; PDX, patient-derived xenograft; SEM, standard error of the mean. 30
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Second quarter 2020 financial results

1. Includes stock-based compensation expense of $8.7M in 2020 and $7.5M in 2019. 2. Includes stock-based compensation expense of $10.8M in 2020 and $6.2M in 2019. 3. 
Does not include $775.0M in upfront payments received under the Roche collaboration for pralsetinib in Q3 2020 or $40.0 million in specified regulatory and commercialization 
milestones that Blueprint Medicines will receive under the Roche collaboration as a result of FDA approval of GAVRETO (pralsetinib).
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Significant progress across portfolio in 2H 2020

1. Full prescribing information is available at www.GAVRETO.com. ESMO, European Society of Medical Oncology. 32
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