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Item 7.01 Regulation FD Disclosure.

On June 1, 2019, Blueprint Medicines Corporation (the “Company”) issued a press release announcing updated data from its
Phase 1 NAVIGATOR clinical trial evaluating avapritinib for the treatment of patients with advanced gastrointestinal stromal tumors
(“GIST”). The data were presented on Saturday, June 1, 2019 in a poster presentation at the American Society of Clinical
Oncology 2019 Annual Meeting (“ASCO Annual Meeting”) in Chicago, Illinois. A copy of the press release is furnished as Exhibit
99.1 to this Current Report on Form 8-K, and a copy of the presentation is furnished as Exhibit 99.2 to this Current Report on Form
8-K.

On June 3, 2019, the Company issued a press release announcing updated data from its Phase 1 ARROW clinical trial
evaluating BLU-667 for the treatment of patients with RET-altered non-small cell cancer (“NSCLC”), medullary thyroid cancer
(“MTC”) and other advanced solid tumors. The data for patients with RET-mutant MTC and other RET-altered cancers were
presented on Saturday, June 1, 2019 in a poster presentation at the ASCO Annual Meeting. The data for patients with RET-fusion
NSCLC will be presented on Monday, June 3, 2019 in an oral presentation at the ASCO Annual Meeting. A copy of the press release
is furnished as Exhibit 99.3 to this Current Report on Form 8-K, a copy of the presentation for patients with RET-mutant MTC and
other RET-altered cancers is furnished as Exhibit 99.4 to this Current Report on Form 8-K and a copy of the presentation for patients
with RET-fusion NSCLC is furnished as Exhibit 99.5 to this Current Report on Form 8-K.

The information in Item 7.01 of this Current Report on Form 8-K, including Exhibits 99.1, 99.2, 99.3, 99.4 and 99.5, is
intended to be furnished and shall not be deemed “filed” for purposes of Section 18 of the Securities Exchange Act of 1934, as
amended (the “Exchange Act”), or otherwise subject to the liabilities of that section, nor shall it be deemed incorporated by reference
in any filing under the Securities Act of 1933, as amended, or the Exchange Act, except as expressly set forth by specific reference in
such filing.

Item 9.01 Financial Statements and Exhibits.

(d) Exhibits.

Exhibit No. Description

99.1 Press release issued by Blueprint Medicines Corporation on June 1, 2019

99.2 Presentation by Blueprint Medicines Corporation for avapritinib in advanced GIST at the ASCO Annual
Meeting on June 1, 2019

99.3 Press release issued by Blueprint Medicines Corporation on June 3, 2019

99.4 Presentation by Blueprint Medicines Corporation for BLU-667 in RET-mutant MTC and other RET-altered
cancers at the ASCO Annual Meeting on June 1, 2019

99.5 Presentation by Blueprint Medicines Corporation for BLU-667 in RET-fusion NSCLC at the ASCO

Annual Meeting on June 3, 2019
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Blueprint Medicines Presents NAVIGATOR Trial Data in PDGFRA Exon 18 Mutant GIST and Fourth-Line
GIST at ASCO 2019 Supporting Planned Marketing Applications for Avapritinib

-- 86% ORR and median DOR not reached in PDGFRA Exon 18 mutant GIST --
-- 22% ORR and 10.2 month median DOR in fourth-line GIST --
-- On track to submit NDA to FDA in June 2019 and MAA to EMA in third quarter of 2019 --

CAMBRIDGE, Mass., June 1, 2019 — Blueprint Medicines Corporation (NASDAQ: BPMC), a precision therapy
company focused on genomically defined cancers, rare diseases and cancer immunotherapy, today announced data from
the registration-enabling NAVIGATOR trial of avapritinib in patients with PDGFRA Exon 18 mutant gastrointestinal
stromal tumors (GIST) and fourth-line GIST. These results were presented at the American Society of Clinical Oncology
(ASCO) 2019 Annual Meeting and will form the basis for planned worldwide marketing applications for avapritinib, an
investigational, highly selective KIT and PDGFRA inhibitor for patients with advanced GIST. The data demonstrate
clinical activity and favorable tolerability in patients with PDGFRA Exon 18 mutant and fourth-line GIST, two
populations with no effective therapies.

Data from the ongoing NAVIGATOR trial in patients with PDGFRA Exon 18 mutant GIST, which primarily includes the
D842V mutation, and fourth-line GIST support Blueprint Medicines’ plans to submit a New Drug Application (NDA)
to the U.S. Food and Drug Administration (FDA) in June 2019 and a Marketing Authorization Application (MAA) to the
European Medicines Agency (EMA) in the third quarter of 2019. Avapritinib has received FDA Breakthrough Therapy
Designation for the treatment of patients with unresectable or metastatic GIST harboring the PDGFRa D842V mutation.

In patients with PDGFRA Exon 18 mutant GIST, the objective response rate (ORR) was 86 percent and the median
duration of response (DOR) was not reached. In patients with fourth-line GIST, the ORR was 22 percent and the median
DOR was 10.2 months. ORR and DOR per central radiographic review will be the primary registrational endpoints.
Avapritinib was well-tolerated with most adverse events (AEs) reported by investigators as Grade 1 or 2. These results
were as of a data cutoff date of November 16, 2018.

“These data highlight the potential of avapritinib to shift the treatment paradigm for GIST toward a precision

medicine approach based on the genomic driver of disease,” said Michael Heinrich, M.D., Professor of Medicine at
Oregon Health & Science University and an investigator on the NAVIGATOR trial. “In the PDGFRa D842V population
where we currently have no effective agents, avapritinib demonstrated remarkable activity regardless of line of therapy. I
believe these results will further catalyze the use of mutational testing in GIST patients prior to starting therapy, which is
currently recommended by treatment guidelines. Importantly, avapritinib has also demonstrated the potential to suppress
complex and heterogenous mutational profiles associated with treatment-resistant fourth-line GIST. Combined with the
well-tolerated safety profile of avapritinib, I believe these data show the broad potential of avapritinib to advance care
across the GIST treatment landscape.”




“These results further demonstrate the activity and favorable tolerability of avapritinib, a potent and highly selective
PDGFRA and KIT inhibitor, in two patient populations with tumor mutations resistant to currently available therapies,”
said Andy Boral, M.D., Ph.D., Chief Medical Officer at Blueprint Medicines. “Based on the strength of these data and the
clear medical needs in PDGFRA Exon 18 mutant and fourth-line GIST, we look forward to working closely with global
regulatory authorities to bring this important advance in treatment to patients as expeditiously as possible. In addition, the
previously reported preliminary data in third-line and second-line GIST support our broad clinical development program
and highlight the potential of avapritinib to become a foundational GIST treatment.”

Highlights from ASCO Presentation of NAVIGATOR Trial Data

As of the data cutoff date of November 16, 2018, 204 patients were treated with avapritinib at a starting dose of 300 or
400 mg once daily (QD). Patients with PDGFRA Exon 18 mutant GIST were treated across all lines of therapy. Patients
with fourth-line or later GIST had a median of four prior lines of therapy (ranging from three to 11) prior to receiving
avapritinib.

Clinical Activity Data

As of the data cutoff date, 43 patients with PDGFRA Exon 18 mutant GIST (including 38 patients with PDGFRa D842V-
driven GIST) and 111 patients with fourth-line GIST were treated at a starting dose of 300 or 400 mg QD and evaluable
for response assessments. Patients were evaluable if they had at least one centrally reviewed radiographic scan, and data
are based on modified Response Evaluation Criteria in Solid Tumors version 1.1 (mRECIST 1.1 criteria) for GIST.

In evaluable patients with PDGFRA Exon 18 mutant GIST:
The ORR was 86 percent, with three confirmed complete responses (CR) and 34 partial responses (PR; one
pending confirmation).
The ORR was 100 percent (two CRs and three PRs; all responses were confirmed) in the first-line treatment
setting.
The median DOR was not reached.
28 patients (78 percent) remained in response as of the data cutoff date.
Median follow-up was 10.9 months.

In evaluable patients with fourth-line GIST:
The ORR was 22 percent, with one confirmed CR and 23 PRs (one pending confirmation®).
The median DOR was 10.2 months.
Median follow-up was 10.8 months.

Safety Data

Avapritinib had a favorable safety profile in patients treated at a starting dose of 300 or 400 mg QD, with most AEs
determined by investigators to be Grade 1 or 2 as of the data cutoff date. Across all patients, 8 percent of patients
discontinued treatment with avapritinib due to treatment-related AEs. A lower incidence of commonly reported AEs was
reported at 300 mg QD dosing compared to 400 mg QD dosing.




Across all grades, the most common treatment-emergent AEs (regardless of relationship to avapritinib) reported by
investigators (=25 percent) were nausea, fatigue, anemia, cognitive effects, periorbital edema, vomiting, decreased
appetite, diarrhea, increased lacrimation and peripheral edema. Investigator-reported Grade 3 or 4 treatment-related AEs
(=2 percent) included anemia, fatigue, cognitive effects, increased blood bilirubin, diarrhea, hypophosphatemia,
decreased neutrophil count, neutropenia and lymphopenia.

These data on avapritinib were presented at the ASCO 2019 Annual Meeting in a poster presentation on Saturday, June 1
(Abstract Number: 11022). A copy of the poster is available in the “Science—Publications and Presentations™ section of
Blueprint Medicines’ website at www.BlueprintMedicines.com.

About the Avapritinib Clinical Development Program in GIST

Blueprint Medicines is pursuing a broad clinical development program for avapritinib across all lines of GIST.
Avapritinib is currently being evaluated in two global registration-enabling clinical trials for GIST: the Phase 1
NAVIGATOR trial and the Phase 3 VOYAGER trial.

The NAVIGATOR trial is designed to evaluate the safety, tolerability and clinical activity of avapritinib in patients with
unresectable or metastatic GIST. The trial consists of two parts, a dose escalation portion and an expansion portion. Trial
objectives include assessing response using blinded central radiology review, as well as pharmacokinetics and
pharmacodynamic measures. The expansion cohorts of the trial enrolled patients at multiple sites in the United States,
European Union and Asia.

The VOYAGER trial is a global, open-label, randomized, Phase 3 trial designed to evaluate the safety and efficacy of
avapritinib versus regorafenib in patients with third- or fourth-line GIST. The trial is designed to enroll approximately
460 patients randomized 1:1 to receive either avapritinib or regorafenib at multiple sites in the United States, Canada,
European Union, Australia and Asia.

In the second half of 2019, Blueprint Medicines plans to initiate COMPASS-2L, a global, randomized, Phase 3 precision
medicine trial. The trial will evaluate the safety and efficacy of avapritinib versus sunitinib in second-line GIST patients
with pre-specified disease genotypes.

Patients and physicians interested in the Phase 3 VOYAGER trial can contact the Blueprint Medicines study director at
VOYAGER@blueprintmedicines.com or 1-617-714-6707. For more information about the VOYAGER trial, please
visit www.BlueprintClinicalTrials.com/VOYAGER. Additional details are available on www.clinicaltrials.gov
(ClinicalTrials.gov Identifier: NCT03465722).

About GIST

GIST is a sarcoma, or tumor of bone or connective tissue, of the gastrointestinal (GI) tract. Tumors arise from cells in the
wall of the GI tract and occur most often in the stomach or small intestine. Most patients are diagnosed between the ages
of 50 to 80, and diagnosis is typically triggered by GI bleeding, incidental findings during surgery or imaging and, in rare
cases, tumor rupture or GI obstruction.

Most GIST cases are caused by a spectrum of clinically relevant mutations that force the KIT or PDGFRA protein
kinases into an increasingly active state. Because currently available therapies primarily bind to




the inactive protein conformations, certain primary and secondary mutations typically lead to treatment resistance and
disease progression.

Treatment options for KIT-driven GIST patients who progress beyond imatinib are currently limited. There are no
effective treatment options for patients with metastatic PDGFRa D842V-driven GIST, and progression occurs in a
median of approximately three to four months with available therapy. In unresectable or metastatic GIST, clinical benefits
from existing treatments can vary by mutation type. Mutational testing is critical to tailor therapy to the underlying
disease driver and is recommended in expert guidelines.

About Avapritinib

Avapritinib is an investigational, oral precision therapy that selectively and potently inhibits KIT and PDGFRA mutant
kinases. It is a type 1 inhibitor designed to target the active kinase conformation; all oncogenic kinases signal via this
conformation. Avapritinib has demonstrated broad inhibition of KIT and PDGFRA mutations associated with GIST,
including potent activity against activation loop mutations that are associated with resistance to currently approved
therapies. In contrast to approved multi-kinase inhibitors, avapritinib has shown marked selectivity for KIT and
PDGFRA over other kinases. In addition, avapritinib is uniquely designed to selectively bind and inhibit D816V mutant
KIT, the common driver of disease in approximately 95 percent of all systemic mastocytosis (SM) patients. Preclinical
studies have shown avapritinib potently inhibited KIT D816V at sub-nanomolar potencies with minimal off-target
activity.

Blueprint Medicines is initially developing avapritinib for the treatment of advanced GIST, advanced SM, and indolent
and smoldering SM. The FDA has granted avapritinib two Breakthrough Therapy Designations, one for the treatment of
unresectable or metastatic GIST harboring the PDGFRa D842V mutation and one for the treatment of advanced SM,
including the subtypes of aggressive SM, SM with an associated hematologic neoplasm and mast cell leukemia.

Blueprint Medicines has an exclusive collaboration and license agreement with CStone Pharmaceuticals for the
development and commercialization of avapritinib and certain other drug candidates in Mainland China, Hong Kong,
Macau and Taiwan. Blueprint Medicines retains development and commercial rights for avapritinib in the rest of the
world.

About Blueprint Medicines

Blueprint Medicines is a precision therapy company striving to improve human health. With a focus on genomically
defined cancers, rare diseases and cancer immunotherapy, we are developing transformational medicines rooted in our
leading expertise in protein kinases, which are proven drivers of disease. Our uniquely targeted, scalable approach
empowers the rapid design and development of new treatments and increases the likelihood of clinical success. We are
currently advancing four investigational medicines in clinical development, along with multiple research programs. For
more information, visit www.BlueprintMedicines.com and follow us on Twitter (@BlueprintMeds) and LinkedIn.




Cautionary Note Regarding Forward-Looking Statements

This press release contains forward-looking statements within the meaning of the Private Securities Litigation Reform
Act of 1995, as amended, including, without limitation, statements regarding plans and timelines for the clinical
development of avapritinib; expectations regarding the potential benefits of avapritinib in treating patients with GIST;
plans and timelines for submitting an NDA to the FDA for avapritinib for the treatment of PDGFRA Exon 18 mutant
GIST and fourth-line GIST; plans and timelines for submitting an MAA to the EMA for avapritinib for the treatment of
PDGFRa D842V mutant GIST and fourth-line GIST; expectations regarding clinical data for avapritinib in third-line and
second-line GIST; plans, timelines and expectations for interactions with global regulatory authorities; and Blueprint
Medicines’ strategy, goals and anticipated milestones, business plans and focus. The words “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 press release 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 press release, including, without limitation, risks and uncertainties related to the
delay of any current or planned clinical trials or the development of Blueprint Medicines’ drug candidates, including
avapritinib, BLU-667, BLU-554 and BLU-782; Blueprint Medicines’ advancement of multiple early-stage efforts;
Blueprint Medicines’ 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 preclinical and clinical results for Blueprint Medicines’ drug
candidates, which may not support further development of such drug candidates; actions of regulatory agencies, which
may affect the initiation, timing and progress of clinical trials; Blueprint Medicines’ ability to develop and commercialize
companion diagnostic tests for its current and future drug candidates; and the success of Blueprint Medicines’ current and
future collaborations, including its cancer immunotherapy collaboration with F. Hoffmann-La Roche Ltd and Hoffmann-
La Roche Inc. and its collaboration with CStone Pharmaceuticals. These and other risks and uncertainties are described in
greater detail in the section entitled “Risk Factors” in Blueprint Medicines’ Quarterly Report on Form 10-Q for the period
ended March 31, 2019, as filed with the Securities and Exchange Commission (SEC) on May 9, 2019, and any other
filings that Blueprint Medicines has made or may make with the SEC in the future. Any forward-looking statements
contained in this press release represent Blueprint Medicines’ views only as of the date hereof and should not be relied
upon as representing its views as of any subsequent date. Except as required by law, Blueprint Medicines explicitly
disclaims any obligation to update any forward-looking statements.

Investor Relations Contact
Kristin Hodous
617-714-6674
ir@blueprintmedicines.com
Media Relations Contact
Andrew Law

617-844-8205
media@blueprintmedicines.com
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Blueprint Medicines’ Highly Selective RET Inhibitor BLU-667 Shows Durable Anti-Tumor Activity in Patients
with RET-Altered Cancers in Updated ARROW Trial Data Presented at ASCO 2019

-- 60% ORR in post-platinum RET-fusion NSCLC and 63% ORR in RET-mutant MTC patients previously treated with
multi-kinase inhibitors; median durations of response not reached --

-- Responses observed across treatment-naive and previously treated patients,
and regardless of RET alteration or tumor type --

-- Strong activity against brain metastases in NSCLC patients --
-- Plan to submit initial NDA to FDA for BLU-667 in RET-fusion NSCLC in first quarter of 2020 --
-- Blueprint Medicines to host investor event and webcast on Monday, June 3, 2019 at 6:30 p.m. CT --

CAMBRIDGE, Mass., June 3, 2019 — Blueprint Medicines Corporation (NASDAQ: BPMC), a precision therapy
company focused on genomically defined cancers, rare diseases and cancer immunotherapy, today announced updated
data from the ongoing registration-enabling ARROW trial of BLU-667 in patients with RET-altered cancers. The data
presented at the American Society of Clinical Oncology (ASCO) 2019 Annual Meeting show durable clinical activity in
patients with RET-altered non-small cell lung cancer (NSCLC), medullary thyroid cancer (MTC) and other cancers.
Designed by Blueprint Medicines, BLU-667 is a potent and highly selective oral inhibitor of RET fusions and mutations,
including predicted resistance mutations.

The new results support Blueprint Medicines’ plans to submit an initial New Drug Application (NDA) to the U.S. Food
and Drug Administration (FDA) for BLU-667 for the treatment of patients with RET-fusion NSCLC previously treated
with platinum-based chemotherapy in the first quarter of 2020, and an NDA to the FDA for the treatment of patients with
RET-mutant MTC previously treated with an approved multi-kinase inhibitor (MKI) in the first half of 2020.

“Targeted therapies have transformed the management of multiple oncogenic subsets of lung cancer, but RET-

fusion positive lung cancers have not derived similar benefit from current therapeutic approaches. To date, no selective
RET inhibitors are approved,” said Justin Gainor, M.D., director of Targeted Immunotherapy at Massachusetts General
Hospital Cancer Center and an investigator on the ARROW trial. “In the data presented at ASCO, BLU-667
demonstrated high response rates across multiple populations of RET-altered cancer patients, including patients with
untreated brain metastases.”

“This growing body of evidence supports our plans to rapidly advance BLU-667, a highly selective RET inhibitor, for the
treatment of patients with RET-altered cancers,” said Andy Boral, M.D., Ph.D., Chief Medical Officer at Blueprint
Medicines. “We remain on track to submit our first New Drug Application to the FDA for BLU-667 for previously
treated RET-fusion non-small cell lung cancer patients in the first quarter of 2020. Based on the encouraging data to date
and FDA feedback, we are now working to expand ARROW trial enrollment for treatment-naive patients with RET-
fusion positive non-small cell lung cancer, with the goal of supporting an accelerated path to registration in first-line
patients. In




addition, based on the strong data for BLU-667 across RET alteration and tumor types, we plan to continue to work with
investigators and global regulatory authorities to bring BLU-667 to the broader population of patients with RET-altered
cancers who could potentially benefit from this treatment.”

Highlights from ASCO Presentations of ARROW Trial Data

The presented data include 120 patients with RET-fusion NSCLC, 64 patients with RET-mutant MTC and 12 patients
with other RET-altered cancers (nine papillary thyroid cancer (PTC), two pancreatic cancer and one intrahepatic bile duct
carcinoma) enrolled in the ARROW trial as of a data cutoff date of April 28, 2019. The patients with RET-fusion
NSCLC and RET-mutant MTC received a starting dose of 400 mg once daily (QD), which is the recommended Phase 2
dose (RP2D). Patients with other RET-altered cancers were included regardless of starting dose.

At baseline, 40 percent of the RET-fusion NSCLC patients had brain metastases. Brain metastases commonly occur in
NSCLC patients, and the prognosis in these patients is typically poor. Regardless of starting dose and including the dose-
escalation portion of the ARROW trial, the RET-fusion NSCLC patients have been on treatment up to 24 months.

For clinical activity data, NSCLC and MTC patients were evaluable if they were enrolled as of November 14, 2018 with
follow-up through the data cutoff date, which enabled them to have at least two radiographic scans. Tumor response was
assessed by Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1.

Clinical Activity Data — RET-Fusion NSCLC

As of the data cutoff date, 48 patients with RET-fusion NSCLC were evaluable for response assessment, including 35
patients previously treated with platinum-based chemotherapy.

Nearly all patients (90 percent) had radiographic tumor reductions.

The objective response rate (ORR) was 60 percent (one complete response and 20 partial responses (PR); all
responses were confirmed), and the disease control rate (DCR) was 100 percent in the patients previously treated
with platinum-based chemotherapy.

The ORR was 71 percent (five confirmed PRs) in seven patients naive to prior systemic treatment.

Across all patients, the median duration of response (DOR) was not reached, and 82 percent of responders
remained on treatment as of the data cutoff date.

In nine patients with measurable brain metastases, 78 percent had shrinkage of brain metastases.

No patients starting at the 400 mg QD dose had disease progression due to new brain involvement.

BLU-667 was highly active regardless of RET fusion partner, including RET-KIF5B and RET-CCDC6.

Clinical Activity Data — RET-Mutant MTC and Other RET-Altered Cancers

As of the data cutoff date, 32 patients with RET-mutant MTC were evaluable for response assessment, including 16
patients previously treated with the MKIs cabozantinib or vandetanib.




The ORR was 63 percent (nine confirmed PRs, one PR pending confirmation) and the DCR was 94 percent in
RET-mutant MTC patients previously treated with cabozantinib or vandetanib.

Across all RET-mutant MTC patients, the median DOR was not reached and all responders remained on
treatment as of the data cutoff date, with treatment durations up to 15.6 months for patients receiving a starting
dose of 400 mg QD.

As of the data cutoff date, clinical activity data were reported in patients with other RET-altered cancers:

Six patients with PTC were evaluable for response assessment by RECIST version 1.1. In these patients, the
ORR was 83 percent (three confirmed PRs, two PRs pending confirmation).

Five patients with PTC have remained on treatment for one year or longer, and eight patients with PTC remained
on treatment as of the data cutoff date.

Additional responses were observed in patients with other RET-fusion cancers, including pancreatic cancer (one
confirmed PR, one PR pending confirmation) and intrahepatic bile duct carcinoma (one confirmed PR).

Four patients (two with RET-fusion NSCLC, two with RET-mutant MTC) enrolled in the ARROW trial were previously
treated with LOX0-292. Among them:

Two patients had a PR, one of which was confirmed as of the data cutoff date, and one of which was pending as
of the data cutoff date and subsequently confirmed prior to the presentation.

One patient had stable disease with radiographic tumor reductions and remained on treatment as of the data
cutoff date.

Safety Data

As of the data cutoff date, 226 patients received a starting dose of 400 mg QD and were evaluable for safety. Across all
patients, BLU-667 was well-tolerated and most adverse events (AEs) reported by investigators were Grade 1 or 2. Across
all grades, the most common treatment-emergent AEs (regardless of relationship to BLU-667) reported by investigators
(=15 percent) were constipation, hypertension, increased aspartate aminotransferase, neutropenia, diarrhea, fatigue,
anemia, increased alanine aminotransferase and increased blood creatinine. Investigator-reported Grade 3 or 4 treatment-
related AEs (>2 percent) included neutropenia, hypertension, anemia, increased blood creatine phosphokinase and
leukopenia.

Across all patients, only 4 percent of patients discontinued treatment with BLU-667 due to treatment-related AEs. Seven
percent of patients with RET-fusion NSCLC discontinued treatment with BLU-667 due to treatment-related AEs, and no
patients with RET-mutant MTC discontinued treatment with BLU-667 due to treatment-related AEs.

These updated data for BLU-667 were reported in two presentations at the ASCO 2019 Annual Meeting, including a
poster presentation on trial results in thyroid cancer on Saturday, June 1 (Abstract Number: 6018) and an oral
presentation on trial results in NSCLC on Monday, June 3 (Abstract Number: 9008). Copies of the data presentations are
available in the “Science—Publications and Presentations” section of Blueprint Medicines’ website at
www.BlueprintMedicines.com.




BLU-667 Clinical Development Update

Based on encouraging clinical activity in patients with NSCLC naive to prior systemic therapy and feedback from the
FDA, Blueprint Medicines today announced plans to expand the enrollment target of the ongoing ARROW trial cohort
for treatment-naive patients with RET-fusion NSCLC, with the goal of supporting expedited development in first-line
RET-fusion NSCLC.

Investor Event and Webcast Information

Blueprint Medicines will host an investor event on Monday, June 3, 2019 beginning at 6:00 p.m. CT (7:00 p.m. ET) in
Chicago to provide a portfolio update, including a review of updated clinical data from the ongoing ARROW trial of
BLU-667 in patients with RET-altered cancers and the ongoing registration-enabling NAVIGATOR trial in patients with
PDGFRA Exon 18 mutant and fourth-line gastrointestinal stromal tumors (GIST). Formal presentations and the live
webcast will begin at 6:30 p.m. CT (7:30 p.m. ET). The event will be webcast live and can be accessed under the
“Investors & Media—Events & Presentations” section of Blueprint Medicines’ website at www.BlueprintMedicines.com.
A replay of the webcast will be available approximately two hours after the event and will be available for 30 days
following the event.

About the ARROW Trial

ARROW is a Phase 1 clinical trial designed to evaluate the safety, tolerability and efficacy of BLU-667 in multiple
ascending doses in adults with RET-altered NSCLC, MTC and other advanced solid tumors. The trial consists of two
parts: a dose escalation portion, which is now complete, and an expansion portion, in which enrollment is ongoing. The
expansion portion consists of seven defined cohorts of patients treated with BLU-667 at the RP2D of 400 mg QD: (1)
RET-fusion NSCLC patients previously treated with a platinum-based chemotherapy, (2) RET-fusion NSCLC patients
who have not previously received a platinum-based chemotherapy, (3) RET-mutant MTC patients previously treated
with cabozantinib or vandetanib, (4) RET-mutant MTC patients who have not previously received cabozantinib or
vandetanib, (5) patients with other RET-fusion tumors, (6) patients with other RET-mutant tumors and (7) RET-altered
solid tumor patients previously treated with a selective RET inhibitor. Trial objectives include assessing response,
pharmacokinetics, pharmacodynamics and safety. The trial is enrolling patients at multiple sites in the United States,
European Union and Asia.

Patients and physicians interested in the ARROW clinical trial can contact the Blueprint Medicines study director at
arrow@blueprintmedicines.com or 1-617-714-6707. Additional details are available at
www.BlueprintClinicalTrials.com/ARROW or www.clinicaltrials.gov (ClinicalTrials.gov Identifier: NCT03037385).

About RET-Altered Solid Tumors

RET activating fusions and mutations are key disease drivers in many cancer types, including NSCLC and MTC. RET
fusions are implicated in approximately 1 to 2 percent of patients with NSCLC and approximately 10 to 20 percent of
patients with PTC, while RET mutations are implicated in approximately 90 percent of patients with advanced MTC. In
addition, oncogenic RET alterations are observed at low frequencies in colorectal, breast, pancreatic and other cancers,
and RET fusions have been observed in patients with treatment-resistant, EGFR-mutant NSCLC.




Currently, there are no approved therapies that selectively target RET-driven cancers, although there are several approved
MKIs with RET activity being evaluated in clinical trials. To date, clinical activity attributable to RET inhibition has been
uncertain for these approved MKIs, likely due to insufficient inhibition of RET and off-target toxicities. There is a need
for precision therapies that provide durable clinical benefit by selectively targeting RET alterations and anticipated
resistance mutations.

About BLU-667

BLU-667 is an investigational, once-daily oral precision therapy specifically designed for highly potent and selective
targeting of oncogenic RET alterations. Blueprint Medicines is developing BLU-667 for the treatment of patients with
RET-altered NSCLC, MTC and other solid tumors. The FDA has granted Breakthrough Therapy Designation to BLU-
667 for the treatment of RET-fusion positive NSCLC that has progressed following platinum-based chemotherapy, and
RET-mutation positive MTC that requires systemic treatment and for which there are no acceptable alternative
treatments.

BLU-667 was designed by Blueprint Medicines’ research team, leveraging the company’s proprietary compound library.
In preclinical studies, BLU-667 consistently demonstrated sub-nanomolar potency against the most common RET
fusions, activating mutations and predicted resistance mutations. In addition, BLU-667 demonstrated markedly improved
selectivity for RET compared to pharmacologically relevant kinases, including approximately 90-fold improved potency
for RET versus VEGFR2. By suppressing primary and secondary mutants, BLU-667 has the potential to overcome and
prevent the emergence of clinical resistance. Blueprint Medicines believes this approach will enable durable clinical
responses across a diverse range of RET alterations, with a favorable safety profile.

Blueprint Medicines has an exclusive collaboration and license agreement with CStone Pharmaceuticals for the
development and commercialization of BLU-667 and certain other drug candidates in Mainland China, Hong Kong,
Macau and Taiwan. Blueprint Medicines retains development and commercial rights for BLU-667 in the rest of the
world.

About Blueprint Medicines

Blueprint Medicines is a precision therapy company striving to improve human health. With a focus on genomically
defined cancers, rare diseases and cancer immunotherapy, we are developing transformational medicines rooted in our
leading expertise in protein kinases, which are proven drivers of disease. Our uniquely targeted, scalable approach
empowers the rapid design and development of new treatments and increases the likelihood of clinical success. We are
currently advancing four investigational medicines in clinical development, along with multiple research programs. For
more information, visit www.BlueprintMedicines.com and follow us on Twitter (@BlueprintMeds) and LinkedIn.

Cautionary Note Regarding Forward-Looking Statements

This press release contains forward-looking statements within the meaning of the Private Securities Litigation Reform
Act of 1995, as amended, including, without limitation, statements regarding plans and timelines for the clinical
development of BLU-667; expectations regarding the potential benefits of BLU-667 in treating patients with RET-fusion
NSCLC, RET-mutant MTC and other RET-altered cancers; plans and timelines for submitting an NDA to the FDA for
BLU-667 for the treatment of RET-fusion NSCLC and RET-mutant MTC; plans, timelines and expectations for
interactions with global regulatory




authorities; plans to expand the enrollment target of the ongoing ARROW trial cohort for treatment-naive RET-fusion
NSCLC patients; expectations regarding the expedited development of BLU-667 in first-line RET-fusion NSCLC; plans
to initiate a Phase 3 trial of BLU-667 in first-line RET-fusion NSCLC; and Blueprint Medicines’ strategy, goals and
anticipated milestones, business plans and focus. The words “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 press release 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
press release, including, without limitation, risks and uncertainties related to the delay of any current or planned clinical
trials or the development of Blueprint Medicines’ drug candidates, including avapritinib, BLU-667, BLU-554 and BLU-
782; Blueprint Medicines’ advancement of multiple early-stage efforts; Blueprint Medicines’ 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 preclinical and clinical results for Blueprint Medicines’ drug candidates, which may not support further
development of such drug candidates; actions of regulatory agencies, which may affect the initiation, timing and progress
of clinical trials; Blueprint Medicines’ ability to develop and commercialize companion diagnostic tests for its current
and future drug candidates; and the success of Blueprint Medicines’ current and future collaborations, including its
cancer immunotherapy collaboration with F. Hoffmann-La Roche Ltd and Hoffmann-La Roche Inc. and its collaboration
with CStone Pharmaceuticals. These and other risks and uncertainties are described in greater detail in the section entitled
“Risk Factors” in Blueprint Medicines’ Quarterly Report on Form 10-Q for the period ended March 31, 2019, as filed
with the Securities and Exchange Commission (SEC) on May 9, 2019, and any other filings that Blueprint Medicines has
made or may make with the SEC in the future. Any forward-looking statements contained in this press release represent
Blueprint Medicines’ views only as of the date hereof and should not be relied upon as representing its views as of any
subsequent date. Except as required by law, Blueprint Medicines explicitly disclaims any obligation to update any
forward-looking statements.

» « 2 » « » «

Investor Relations Contact

Kristin Hodous
617-714-6674
ir@blueprintmedicines.com

Media Relations Contact
Andrew Law

617-844-8205
media@blueprintmedicines.com




Exhibit 99.4
Activity and Tolerability of BLU-667, a Highly Potent and Selective RET Inhibitor, in Patients 9018
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Exhibit 99.5

Clinical Activity and Tolerability of BLU-667,
a Highly Potent and Selective RET Inhibitor,
in Patients with Advanced RET-Fusion+
Non-small Cell Lung Cancer

Justin F. Gainor', Dae Ho Lee?, Giuseppe Curigliano®, Robert C. Doebele*, Dong-Wan Kim®,
Christina S. Baik®, Daniel Shao-Weng Tan’, Gilberto Lopes?, Shirish M. Gadgeel®,
Philippe Alexandre Cassier'?, Matthew H. Taylor'!, Stephen V. Liu'?, Benjamin Besse'?,
Michael Thomas', Viola Weijia Zhu'5, Hui Zhang'®, Corinne Clifford', Michael R. Palmer',
Christopher D. Turner®, Vivek Subbiah'’

Lksan ( i
Drug Development, Milan,
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Disclosures

Justin F. Gainor, MD

Honoraria: Pfizer, Novartis, Theravance, Merck, Incyte, Roche

Consulting or advisory role: Bristol-Myers Squibb, Ariad/Takeda, Genentech/Roche, Loxo,
Blueprint Medicines, Amgen, Agios, Regeneron, Oncorus

Research funding: Novartis, Genentech, Takeda

Institutional Research funding: Tesaro, Moderna, Blueprint Medicines, Bristol-Myers Squibb,
Jounce, Array Biopharma, Adaptimmune, Novartis, Alexo, Merck

Travel: Novartis, Pfizer, Takeda, Genentech/Roche
Employment: Ironwood Pharmaceuticals (Spouse)

BLU-667 is an investigational agent discovered by and currently in development by Blueprint Medicines
Corporation (Blueprint Medicines)
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RET Alterations: Diverse Oncogenic Drivers Lacking

Targeted Therapeutic Approach

NSCLC patients with RET fusions have not

Non-small cel lung cancer: significantly benefited from existing therapy

~1-2% RET fusions!?

» Chemotherapy: nonspecific, low response rates,

Advanced medullary thyroid significant toxicity

cancer: ~90% RET mutations?

* Checkpoint inhibition: Preliminary evidence for
lack of benefit in RET-altered NSCLC?

Papillary thyroid cancer:
~20% RET fusions?

Multiple other tumor types
including esophageal, breast,
melanoma, colorectal, and
leukemia: <1% RET-altered®®

N i

2019 Asco HASCO19 NEGLE, non-smal cal ung cancer; ORR, ol response rpbs; PFE, pmgression-fras sundedl, 1. Lipson, o1 al No! Med 2012 3
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AMMUAL MEETING  prmtzsn reauteec for re. Justin F.Gainar 5, Sallerind, at o, Lowkemin 2012 7, Mazieres, o al ACCH 2008 8, Drilon, o ol Lancel 2017; 8. Yoh, st ol, Lance! Heqt berd 2017

» Multikinase inhibitors: | activity, 1 off-target
toxicity®®

No selective RET inhibitors are approved




BLU-667 Potently and Selectively Inhibits RET Alterations

and Resistance Mutants

BLU-667: High kinome
selectivity for RET?

BLU-B67 vs. pharmacologically

relevant kinases:

» ~90-fold more selective for RET
than VEGFR2

» 20-fold more selective for RET
than JAK1

KIF5B-RET Cabozantinib-resistant
2000~ KIF5B-RET(V804L)
2000

- 2500+
| 2000 F 1800
5 15004 5 1000
§1m- E 500
2 soo] 5

] - : - = - - 9 0

o 2 4 ] ] 10 12 14 "] 2 d B B 10 12 14

Durys sher stan of treaiment Dayn aftor stan of ireabmaont

== \ehicle QD
= Cabozantinib 60 malkg QD

BLU-86T 3 mg/kg BID
BLU-867 10 mgikg BID
—a BLU-BB7 30 mgikg BID

In vivo models of implanted,
engineered Ba/F3 cells®

BLU-667 Cellular activity in KIF5B-RET?

KIF5B-RET KIFSB-RET V804L  KIFSB-RET VB04M  KIFSB-RET VB04E
10.1 nM 8.1nM 14.1 nM 8.1 nM
Sl {1x) {0.8x) {1.4x) {0.8x)
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ARROW: BLU-667 Dose-Escalation and Expansion Study

Part1: Part 2: RET fusion+ NSCLC,
Dose-Escalation Expansion Cohorts ~ prior platinum (n=80)
(NSE2: Somgilsta) (Ongoing) RET fusion+ NSCLC

platinum naive (n=40)

RET-altered advanced BLU-667 400 mg QD
solid tumors + Unresectable, advanced solid tumor MTC, prior cabozantinib or
BLU-667: 30-600 mg by + RET alteration status by local tumor vandetanib (n=60)
(QD or BID) » No additional driver mutation or vandetanib (n=40)
- ECOGPS 0-1 .
Phase 2_d°59 * Asymptomatic brain metastases allowed Other RET fusion+ tumors
determined . . : (n=40)
(400 mg QD) = Progressive disease or intolerant to SOC
therapy, or not a candidate Other RET-mutated tumors
Primary objectives: Lemy
ARROW is rogistored with Overall response rate (RECIST 1.1) RET—alte!‘ed_. prior SElectwe
clinicaltrials.gov (NCT03037385) Safety RET inhibitor (n=20)

un

ASCO HASCOG BID. twica daily dosirg; ECOG FS,. Eastam Ceoparative Oncclogy Group parformanca stalus; MTC, madullary
PRESENTER AT: 2019 mare e propenty of Hee o PRESENTED BY thyraid canear, G0, enca daly dosing: RECIET, rasponsa evalualion crilana in sold henars; S0C, standard of cam
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Baseline Characteristics
RET Fusion+ Advanced NSCLC Patients

RET-Fusion+ Advanced NSCLC H
| 400 mg QD Starting Dose RET Fusion Partner

Characteristic All (N=120) Prior Platinum (N=91)
Age (years), median (range) 60 (28-87) 60 (28-85)
Male, n (%) 59 (49) 45 (49)
ECOG PS, n (%)

0 46 (38) 33 (36)

1-2 74 (62) 58 (64)
Brain metastases, n (%) 48 (40) 36 (40)
Prior systemic regimens, median (range) 2 (0-11) 2(1-11)
Any prior anticancer treatment 101 (B4) 81 (100}

Chemotherapy, n (%) 92 (77) 91(100)

PD-1 or PD-L1 inhibitor, n (%) 47 (39) 41 (45)

Chemotherapy + PD-(L)1 combination, n (%) 41 (34) 41 (45)

Multikinase inhibitor, n (%) 21 (18) 20 (22)
Smoking history®

Current/Prior 41 (34) 33 (38)

MNever 78 (85) 57 (83) 1
Histology Other (DOCK1, EML4)

Adenocarcinoma 114 (95) 87 (96) 207,

Other 6 (5) 4 (4] )

o . 2019 ASCOY 2 Ficastes RET fto iy Baareseence st e et ISP, RET foro. pates vy b setmined v o ’
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BLU-667 is Well Tolerated by Patients with
RET Fusion+ Advanced NSCLC

RET Fusion+ Advanced NSCLC Among 120 pts with advanced
400 mg QD Starting Dose (N=120) NSCLC receiving BLU-667 starting

Treatment-Emergent = Treatment-Related dose of 400 mg QD:
(215% overall)

Adverse Events All Grade >3 Al Grade >3 + Treatment-related toxicity is
Constipation 30% 2% 17% 2% generally low-grade and reversible

HSLnEAE 2ot 13% db% 13% * 7% discontinued BLU-667 due to

AST increased 24% 5% 20% 2% 1o o
: treatment-related toxicity
Fatigue 21% 3% 13% 3%

Hypertension 20% 13% 13% 10% - Pneumonitis, respiratory distress/
Anemia 18% 7% 11% 49, hypoxemia, mucositis/colitis,

Diarrhea 18% 2%, 9%, i myelosuppression, gait disturbance,
Pyrexia 18% - 2% . anemia

ALT increased 17% 13%
Cough 17% 3%
Dry mouth 17% 12%

Additional grade 23 treatment related AEs (22%): increased CPK (3%), leukopenia® (3%).

" Across the entire study (n=276), rate of discontinuation
due to treatment-related toxicity is 4%.

ACovibined b including Gecraasan neUraphils and Peutropanis, SCombned tam inciuding leukopenia and whte blood 7
FRELENTED & call courl decraased. AF, RlvATas avant ALT, Alaing AMNGITEratemaan; AST, Aparate aminoiaratemnass; CPH,
ereating phosphakingss. Deia cut-off date: 38 Apr 2015
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BLU-667 Demonstrates Substantial Antitumor Activity

in RET Fusion+ Advanced NSCLC

BLU-667 Starting Dose 400 mg QD
g @ 20
T ©
[T
L
m il — -
3 ol || I
gD
S w
o5
& '11_} 40 -
s
Z Eﬁ &0 Best Response All (N=48) Prior Platinum (N=35)
a2 ORR (95% Cl)  58% (43-72) 60% (42-76)
= CR* 1 1
PR* 27 20 Platinum-naive
N gg 123 1_4 m Prior Platinum
DCR (95% CI) 96% (86-99) 100% (90—100) o 5/7 (71%) reatment-naive
* All responses are confirmed on two consecutive assessments as per RECIST 1.1, patients Dhad confirmed PR
novn 200ASCO sscoy | . e e e 8
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BLU-667 Induces Rapid and Durable Responses in

RET Fusion+ Advanced NSCLC

Duration of Treatment and Response: BLU-667 Starting Dose 400 mg QD

+

. s
E""‘ CR ¥ Treatment ongoing
& = ® PR Treatment after PD
g s - B FD Post-treatment follow-up
3 -
- * * - -
: 3
: = - Most responses occur at the first scan (week 8)
— & 3 - 82% of responding patients remain on
te s treatment as of the data cut-off
'.’ 2 & - Median duration of response not yet reached
* .
& - Patients have been on treatment up to 24
R months (including dose-escalation and
* regardless of starting dose)
o 2 & G 8 10 12 14 16

Treatment Duration (Months)
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BLU-667 is Active Regardless of Prior Checkpoint Treatment

BLU-667 Starting Dose 400 mg QD

N
=
i

=
(=1

(=]
i

)
=1

=3}
=]
i

B Prior PD-1 or PD-L1 inhibitor
PD-1 and PD-L1 inhibitor naive

Maximum % Reduction from Baseline
Sum of Diameters of Target Lesions

=
i

100 4
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BLU-667 is Active Across RET Fusion Genotypes

BLU-667 Starting Dose 400 mg QD

40

& & - =
; S
|
|

g

CCcDCe
BKIFsB
u Otherfunknown

Maximum % Reduction from Baseline
Sum of Diameters of Target Lesions

g

100
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BLU-667 is Active Regardless of CNS Involvement

BLU-667 Starting Dose 400 mg QD

40

20 4

o Mm_

- l I

] I I I
-40 A

B0 1 m CNS involvement

Sum of Diameters of Target Lesions

Mo CNS involvement

Maximum % Reduction from Baseline

-80 o

=100 -
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BLU-667 is Active Against Intracranial Metastases

Shrinkage of Brain Metastases?

50
RET fusion partner: « 70f9 (73%} patients had Shrinkage
* Unknown of measurable brain metastases

251 " -+ CCDC6
—_» ~+ KIF5B
* No patients at 400 mg QD starting

dose had progression due to new
CNS involvement

Change in Sum of Diameter of
Target Brain Lesions, %

-100 T T T 1
0 2 4 [ 8
Months on Study
shesenteoar: 2019 ASCO v LN e —_— ‘Dala shown Tor 9 patients wilh brain lesion(z) identiied ag RECIST 1.1 large! lesiona at bagsline. 13
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BLU-667 is Active Against Intracranial Metastases

Baseline Cycle 3, Day 1

+ 52-year-old woman, RET fusion+ NSCLC, prior platinum
and checkpoint inhibitor

+ Near-complete resolution of previously untreated target
brain metastasis after two months of BLU-667 400 mg QD

* Continues to receive treatment with ongoing confirmed PR
(70% shrinkage) at ~6 months

mages courlesy of Dr. Slephen Liu, Geongelawn Universily, Washinglon, D.C.

PRESENTED AT

2017 ASCO

—

Baseline Cycle 3, Day 1

+ 59-year-old man, RET fusion+ NSCLC, prior platinum and
checkpoint inhibitor

+ Complete resolution of previously untreated nontarget
brain metastasis after two months of BLU-667 400 mg QD

+ Continues to receive treatment with ongoing confirmed PR
(67% shrinkage) at ~6 months

Images courlasy Dr. P Cassier Canlre Lean Berard, Lyon, FR

Data cut-off 28 Ape 19,




Rapid and Robust Clearance of RET Variant ctDNA

with BLU-667

RET Fusion+ Advanced NSCLC,

BLU-667 starting dose 400 mg QD . .
Among patients receiving a BLU-667

0- .
Bestresponse  starting dose of 400 mg QD:
—_ B ro ]
s 2 M so » 18/20 (90%) with detectable RET
=3 PR fusion ctDNA at baseline had
g w e
T3 complete clearance within the first
& £ -50- cycle
<8
T Clearance of genomic driver
g a variants ctDNA has been
=g associated with improved cancer
outcomes’?
-100-
war: 2019 ASCO i fi,'* ) T ClDMA: circudating Limar DA, Data cul-off date: 28 Apr 2018, 1, Cabel, el al. Ann Oncol 2017 2, Mak. el al,
= Chr Concer Bes 2015; 3. Drilon, et al, Nat Rew Chin Oncod 218; Awad, et al, J Tharme Oneol 2018,
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BLU-667 has Activity in Other RET Fusion+ Malignancies

* PR in 2/2 patients with metastatic pancreatic cancer

- 67 yo male, CCDCG6-RET fusion, continues with confirmed PR (53% shrinkage)
at ~6 months

- 31 yo male, TRIM33-RET and JMJD1C-RET fusions, continues treatment after
PR (41% shrinkage) at first response assessment

» PR in a patient with intrahepatic bile duct carcinoma

- 51 yo female, NCOA4-RET fusion, continues with confirmed PR (67%
shrinkage) at ~15 months

* ORR 83% (5/6) in RET-fusion PTC (Abstract 6018 presented June 1, 2019)

 Safety profile similar to what was seen in RET fusion+ NSCLC

AL ENTED AT 2019 ASCO \;_' v S A PRELENTED AY * Canfirmation of respanse is pending for two patients, Data cut-off dale: 28 Apr 2015,
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Conclusions

 BLU-667 demonstrates broad and durable antitumor activity in patients with
RET fusion+ advanced NSCLC

- 60% ORR and 100% DCR in patients previously treated with platinum
chemotherapy, and 58% ORR in all RET fusion+ patients

- Responses observed regardless of treatment history, RET fusion partner or CNS
involvement

- Active against intracranial metastases
- Well tolerated at 400 mg QD with most AEs grade 1/2

e BLU-667 has FDA breakthrough therapy designation in RET fusion+ NSCLC
that progressed following platinum based chemotherapy

e Data support expansion of ARROW trial in treatment-naive NSCLC patients
and continued enroliment of other RET-altered solid tumor groups

wsentenar. 2019 ASCO RP2D, recommended phase 2 doss,
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