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Item 7.01 Regulation FD Disclosure.

On November 15, 2018, Blueprint Medicines Corporation (the “Company”) issued a press release announcing updated data from
its ongoing Phase 1 NAVIGATOR clinical trial evaluating avapritinib for the treatment of advanced gastrointestinal stromal tumors. The
data will be presented on Thursday, November 15, 2018 in an oral presentation at the Connective Tissue Oncology Society 2018 Annual
Meeting (“CTOS Annual Meeting”) in Rome, Italy. 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 at the CTOS Annual Meeting is furnished as Exhibit 99.2 to this Current Report on Form 8-K.

In addition, on November 15, 2018, the Company hosted an investor call and live webcast to discuss the data presented at the
CTOS Annual Meeting. A copy of the presentation from the investor call is furnished as Exhibit 99.3 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 and 99.3, 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 November 15, 2018

99.2 Presentation by Blueprint Medicines Corporation at the CTOS Annual Meeting on November 15, 2018
99.3 Presentation by Blueprint Medicines Corporation at investor call on November 15, 2018




SIGNATURES
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Date: November 15, 2018 By: /s/ Tracey L. McCain

Tracey L. McCain
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Exhibit 99.1
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Blueprint Medicines Announces Updated NAVIGATOR Trial Results in Patients with Advanced Gastrointestinal
Stromal Tumors Supporting Development of Avapritinib Acress All Lines of Therapy

—84% ORR in PDGFRa D842V GIST and 20% ORR in fourth-line or later GIST support plans to submit New Drug
Application to FDA in the first half of 2019 —

—26% ORR in regorafenib-naive third- and fourth-line GIST and 25% ORR in second-line GIST strongly support clinical
development in earlier lines of treatment —

— Blueprint Medicines to host investor conference call and webcast on Thursday, November 15, 2018 at 7:30 a.m. ET —

CAMBRIDGE, Mass., November 15, 2018 — Blueprint Medicines Corporation (NASDAQ: BPMC), a leader in
discovering and developing targeted kinase medicines for patients with genomically defined diseases, today announced
updated data for the registration-enabling NAVIGATOR clinical trial of avapritinib, a potent and highly selective KIT and
PDGFRA inhibitor in development for patients with advanced gastrointestinal tumors (GIST). The data showed that
avapritinib was highly active across all lines of therapy for patients with PDGFRa D842V-driven GIST and in second-,
third- and fourth-line for other GIST patients. In addition, avapritinib was well-tolerated with most adverse events (AEs)
reported by investigators as Grade 1 or 2. These results will be presented today in an oral presentation at the Connective
Tissue Oncology Society 2018 Annual Meeting in Rome, Italy.

The updated data from the ongoing Phase 1 NAVIGATOR trial support Blueprint Medicines’ plans to submit a New Drug
Application (NDA) in the first half of 2019 to the U.S. Food and Drug Administration (FDA) for the treatment of
PDGFRA Exon 18 mutant GIST, which primarily includes patients with the D842V mutation, and fourth-line GIST.
There are currently no approved or effective therapies in these patient populations. In patients with PDGFRa D842 V-
driven GIST, avapritinib demonstrated an objective response rate (ORR) of 84 percent and a 12-month duration of
response (DoR) of 76 percent. In heavily pre-treated patients with fourth-line or later GIST, avapritinib demonstrated an
ORR of 20 percent, tumor reductions in 60 percent of patients and a median DoR of 7.3 months. ORR and DoR per
central radiographic review will be the primary endpoints for the NDA submission, consistent with regulatory precedent
for accelerated approvals based on single-arm oncology studies. In addition, avapritinib demonstrated an ORR of 26
percent in regorafenib-naive third- and fourth-line GIST and an ORR of 25 percent in second-line GIST. Patients with
PDGFRa D842V-driven GIST were excluded from both of these populations.

“With an increased understanding of molecular drivers of GIST over the last decade, it is encouraging to see an
investigational drug, like avapritinib, bring a precision therapy approach to GIST,” said Michael Heinrich, M.D.,
Professor of Medicine at Oregon Health & Science University and an investigator on the NAVIGATOR trial. “Avapritinib
has the potential to be a significant therapeutic advance in GIST, a rare cancer with high medical needs across lines of
treatment. In particular, the updated data demonstrate the broad clinical impact of avapritinib for patients with PDGFR«
D842V-driven GIST and fourth-line GIST, where there are currently no effective therapies. In addition, the data strongly
support clinical development of avapritinib in early lines, including second- and third-line treatment.”




“These data highlight the potential of avapritinib, a potent and highly selective inhibitor of KIT and PDGFRA mutant
kinases, to be a cornerstone precision therapy in GIST,” said Andy Boral, M.D., Ph.D., Chief Medical Officer of
Blueprint Medicines. “The results validate Blueprint Medicines’ approach to designing precision therapies that
specifically target genetic drivers of disease, with the goals of delivering transformative benefit to patients and enabling
rapid progress toward registration. Avapritinib’s highly potent anti-tumor activity in PDGFRa D842V-driven GIST,
combined with differentiated activity across treatment lines in KIT-driven GIST, reflect its promise as a potentially
foundational treatment option across multiple GIST populations. We are committed to advancing a comprehensive and
scientifically driven clinical development program with the goal of improving the lives of GIST patients.”

Data Highlights from the Ongoing Phase 1 NAVIGATOR Clinical Trial

As of the data cutoff date of October 15, 2018, 231 patients were treated with avapritinib in the dose escalation and
expansion portions of the Phase 1 clinical trial at eight dose levels, ranging from 30 mg once daily (QD) to 600 mg QD.
This population consisted of 167 patients with KIT-driven GIST, 56 patients with PDGFRa D842V-driven GIST and
eight patients with other PDGFRA mutations. Patients in the expansion portion of the clinical trial were treated at the
recommended Phase 2 dose of 300 mg QD.

Safety Data

As of the data cutoff date, avapritinib was well-tolerated, and most AEs reported by investigators were Grade 1 or 2.
Across all doses, 20 patients (8.7 percent) discontinued treatment with avapritinib due to treatment-related AEs.

Across all grades, the most common treatment-emergent AEs (regardless of relationship to avapritinib) reported by
investigators (=20 percent) included nausea (61 percent), fatigue (55 percent), anemia (46 percent), periorbital edema (40
percent), diarrhea (39 percent), vomiting (38 percent), decreased appetite (35 percent), peripheral edema (33 percent),
increased lacrimation (31 percent), memory impairment (26 percent), constipation (23 percent), face edema (23 percent),
hair color changes (21 percent) and dizziness (20 percent).

Investigator-reported Grade 3 or 4 treatment-related AEs (=2 percent) included anemia, fatigue, hypophosphatemia,
increased bilirubin, decreased white blood count/neutropenia and diarrhea.

Clinical Activity Data

As of the data cutoff date, the following patients were evaluable for response assessments: 56 patients with PDGFR«a
D842V-driven GIST, 109 patients with fourth-line or later GIST, 23 patients with third- or fourth-line GIST who did not
receive prior regorafenib (which is comparable to the VOYAGER trial population) and do not harbor the PDGFRa
D842V mutation, and 20 patients with second-line GIST who do not harbor the PDGFRa D842V mutation. 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.

Across multiple lines of therapy, avapritinib demonstrated important clinical activity in patients with PDGFRA- and KIT-
driven GIST.




Clinical Benefit Median PFS
q Evaluable Rate at Four q Central Review
GIST Population Patients ORR Months (>Two Median DoR (Investigator
Scans) Review)
PDGFRa D842V* f Not estimable;
56 84% 96% 76% at 12 months Not reached
: b 3.7 months
Fourth-line or later 109 20%?* 40% 7.3 months (5.4 months)
Regorafenib-naive 8.6 months
third- or fourth-line"™* 23 26% 70% 10.2 months (10.2 months)
Second-line*® 20 25%" NR! NR! NR!

Notes: (a) Treated at all doses; (b) Treated at doses of 300 or 400 mg QD; (c) Included patients with the PDGFRa
D842V mutation, whose proportion was consistent with the known mutational prevalence in this GIST population; (d)
Did not include patients with the PDGFRa D842V mutation, whose proportion was greater than the known mutational
prevalence in this GIST population; (e) Treated at doses up to and including 300 or 400 mg QD; (f) Four PR pending
confirmation; (g) One PR pending confirmation; (h) Three PR pending confirmation; (i) NR, not reported, as data are
too early to estimate.

Additional Data Support Clinical Development Strategy in Earlier Lines of Therapy
Third- and Fourth-Line GIST

Preliminary data showed robust clinical activity in regorafenib-naive third- and fourth-line GIST patients lacking the
PDGFRa D842V mutation. As of the data cutoff date, the ORR was 26 percent, tumor reductions were demonstrated in
78 percent of patients, and the median PFS was 8.6 months per central radiographic review and 10.2 months per
investigator review. In contrast, historical data showed a 5 percent ORR and a median PFS of 4.8 months for regorafenib,
the current standard-of-care treatment in third-line GIST.

In regorafenib-naive patients with PDGFRa D842V-driven third- or fourth-line GIST, the ORR was 80 percent (eight out
of 10 evaluable patients, with one response pending confirmation). Blueprint Medicines’ ongoing Phase 3 VOYAGER
trial of avapritinib versus regorafenib in third- or fourth-line GIST permits enrollment of patients with both KIT- and
PDGFRA-driven GIST, including patients with the PDGFRa D842V mutation. Blueprint Medicines anticipates
completing enrollment of the VOYAGER trial in the second half of 2019.

Second-Line GIST
Preliminary data showed a 25 percent ORR in second-line GIST, excluding patients with the PDGFRa D842V mutation.

In patients with second-line PDGFRa D842V-driven GIST, the ORR was 94 percent (15 out of 16 evaluable patients,
with two responses pending confirmation).




In addition, analyses of circulating tumor DNA (ctDNA) from the NAVIGATOR trial across all lines showed increased

activity for avapritinib in patients without the secondary KIT V654A or T6701 mutations, which are estimated to occur in
about 20 to 25 percent of GIST patients following treatment with imatinib (second-line or later). Independently published
data for sunitinib, the current standard of care therapy for second-line GIST, have shown activity against these mutations.

Based on the totality of data, Blueprint Medicines believes a precision medicine approach has the potential to optimize
patient outcomes in second-line GIST. The company plans to initiate the registration-enabling Phase 3 COMPASS-2L
clinical trial in the second half of 2019 using a ctDNA-guided patient selection strategy. The planned trial will select
patients with PDGFRA- and KIT-driven second-line GIST who do not have the KIT V654A or T6701 mutations, and
randomize them to receive avapritinib or sunitinib with an anticipated primary endpoint of PFS.

Conference Call Information

Blueprint Medicines will host a live conference call and webcast on November 15, 2018 at 7:30 a.m. ET to review the
updated data for avapritinib in GIST. The conference call may be accessed by dialing (855) 728-4793 (domestic) or (503)
343-6666 (international) and referring to conference ID 3479587. A live webcast of the conference call will be available
under “Events and Presentations” in the Investors section of Blueprint Medicines’ website at
http://ir.blueprintmedicines.com. The archived webcast will be available on Blueprint Medicines’ website approximately
two hours after the conference call and will be available for 30 days following the call.

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 ongoing 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 and tolerability of avapritinib in patients with advanced GIST.
The trial consists of two parts, a dose escalation portion and an expansion portion. The dose escalation portion is
complete, and trial objectives include assessing response, pharmacokinetics and pharmacodynamic measures. Response
assessments use blinded, central radiology review. The expansion cohorts of the trial are designed to enroll a total of
approximately 200 patients at multiple sites in the United States, United Kingdom and European Union.

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 advanced 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, United Kingdom, 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 patients with second-line
advanced GIST and 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.voyagertrial.com. 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 only 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 whose disease progresses or develops resistance are currently limited.
There are no effective treatment options for patients with PDGFRA-driven GIST, and progression often occurs in as little
as three months with available therapies. In advanced GIST, clinical benefits from existing treatments can vary by
mutation type. Early testing is critical to help guide therapy that effectively treats the underlying driver of disease and is
recommended in expert guidelines.

About Avapritinib

Avapritinib is a potent and selective oral inhibitor of 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, and the most potent activity against activation
loop mutations, which currently approved therapies do not inhibit. In contrast with existing multi-kinase inhibitors,
avapritinib has shown marked selectivity for KIT and PDGFRA over other kinases. In addition, avapritinib is uniquely
designed to bind and inhibit the KIT D816V mutation, the primary driver of disease in up to 95 percent of 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, an investigational medicine, 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 PDGFRa D842V-driven GIST and one for advanced SM.

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 developing a new generation of targeted and potent kinase medicines to improve the lives of

patients with genomically defined diseases. Its approach is rooted in a deep understanding of the genetic blueprint of
cancer and other diseases driven by the abnormal activation of kinases.




Blueprint Medicines is advancing multiple programs in clinical development for subsets of patients with gastrointestinal
stromal tumors, hepatocellular carcinoma, systemic mastocytosis, non-small cell lung cancer, medullary thyroid cancer
and other advanced solid tumors, as well as multiple programs in research and preclinical development. For more
information, please visit www.blueprintmedicines.com.

Cautionary Notes 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, including plans and timelines for initiating the Phase 3 COMPASS-2L trial and completing
enrollment in the Phase 3 VOYAGER trial; 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; and Blueprint Medicines’ strategy, 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-554, BLU-667 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; 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,
including companion diagnostic tests for avapritinib for PDGFRa D842V-driven GIST, BLU-554 for FGFR4-driven
hepatocellular carcinoma and BLU-667 for RET-driven non-small cell lung cancer; 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 quarter ended September 30, 2018, as filed with the Securities and Exchange Commission (SEC) on October 30,
2018, 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.
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Avapritinib is Highly Active and Well-tolerated in
Patients With Advanced GIST Driven by a Diverse
Variety of Oncogenic Mutations in KIT and PDGFRA
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Disclosures

+ Avapritinib is an investigational agent discovered and currently in development by
Blueprint Medicines Corporation (Blueprint Medicines)

+ Data are preliminary and based on a cutoff date of October 15, 2018

+ Dr. Michael Heinrich is an investigator for Blueprint Medicines’ ongoing
Phase 1 study in unresectable gastrointestinal stromal tumors

» Dr. Michael Heinrich has the following disclosures:

— Consultant: Blueprint Medicines, Novartis, Molecular MD, Deciphera

— Research funding: Blueprint Medicines, Deciphera

—  Stock or stock options: Molecular MD

- Patents: 4 patents on diagnosis and treatment of PDGFRo-mutant GIST, 1 patent on imatinib treatment of GIST




Avapritinib: a highly selective and potent KIT/PDGFRA inhibitor for GIST

GIST mutation(s) Medical need by Avapritinib
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NAVIGATOR Phase 1 study design

4 ™\

Part 1 dose escalation
PDGFRa D842V (n = 33)
registration enabling — fully enrolled

Advanced GIST RP2D* 23L (n = 116)
(N = 46) 24l registration enabling — fully enrolled
avapritinib 2L
PO QD r

Ongoing (n ~50)

KEY OBJECTIVES

+ Determine MTD/RP2D, safety, PK and clinical activity by line of therapy and mutational status
« ORR/DOR per central radiology assessment (MRECIST 1.1) for planned NDA and MAA regulatory filings
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Demography and baseline characteristics

Efficacy populations

Age (years), median (range) 62 (25, 90)
GIST mutational subtype, % (n)
At i PDGFRa D842V
PDGFRa D842V 24% (56)
PDGFRa non-D842y 4% (8)
Metastatic disease, % (n) 89% (205) >4L
Largest target lesion size, % (n) =
=5 cm 34% (79)
>5-=10cm 40% (93)
=10 cm 20% (47) )
D] 5% (12} 3L/4L regorafenib-naive
Mo. prior kinase inhibitors, % (n) PDGFRo KIT
Median (range) 1(0-6) 4 (1-11)
0 17% (11) 0
1 37% (24) 19% (31)
2 19% (12) 8% (14) 2L
3 1% (7) 20% (34)
4 8% (5) 23% (38)
25 8% (5) 30% (50)

"Similar o Phage 3 rial populalion (VOYAGER),
Data are praliminary and based on a culoll date of Oclober 15, 2018,




Adverse events 220%

Safety population; all doses (N=2

Most AEs are grade 1 or 2

. 5 AEs

Mausea 61% (142) 46% (106) 13% (30) 3% (6) , . .
Fatigue 55% (127) 21% (48) 28% (64) 6% (15) 0 ’ 3;}2’?{5?233?;5?;?5 discontinued
Anemia 46% (107) 5% (11)  15% (35) 25% (58) 1% (3)

Periorbital edema 40% (93)  34% (79) 6% (13) <1% (1) 0 ’ S}_;'g’geaijn:ir':f‘g?igzte—fmated AEs
Diarrhea 39% (80)  22% (50) 13% (30) 4% (10} 0 hypophosphatemia, increased
Vomiting 38%(88) 30%(69) 6% (14) 2% (5) O bilirubin, decreased white blood
Decreased appetite 35% (82) 23% (84) 9% (20) 3% (8) 0 count/neutropenia, and diarrhea
Peripheral edema 33% (77)  23%(53) 10%(22) <1%(2) 0

Increased lacrimation 31% (72)  28% (64) 3% (8) 0 0

Memory impairment* 26% (60)  19% (45) 6% (15) 0 0

Constipation 23% (53)  14%(32) 8% (18)  <1% (2) <1% (1)

Face edema 23% (53)  19% (43) 4% (9)  <1% (1) 0

Hair color changes 21% (49) 20% (46) =1% (2} <1% (1) 0

Dizziness 20% (47)  16% (38} 3% (8) <1% (1) 0

AE, adverse gvent 3
*The most commanty reparted cognitive AE




Best response by central radiology in PDGFRa D842V GIST
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ORR and DOR by central radiology in PDGFRa D842V GIST
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Best response by central radiology in 24L GIST
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ORR and DOR by central radiology 24L GIST
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CRIPR* 1% (1)/19% (21) § o —
§ 0.3 +
SD 46% (50) §
a Y mDOR 7.3 months (95% Cl: 7.2-NE)
40% (44) o
CBR! 0.
[31+1'5D*2] 300-400 mg | 22 18 [ 3 2 1]
(l:l 5 é ‘IEI 1I2 1l5 '1IB

Months from first dose

mOOR, median duralion of redpanse, NE, nal eslimalable

"1 PR pending canfirmaton. Patients who have had 21 poet-bassline radiographic assesamenl. Respanae evaluable includes 300 mg and 400 mg.
PR + 5O lasling 24 manlhs 10




Best response by central radiology in 3L/4L regorafenib-naive GIST*

50 4

Maximum reduction — sum of diameter
change from baseline, %

78% of patients with tumor reduction

=100 4
PDGFRa D842V patients, n=10, and ORR 80% are not included here

*Similar 1o Phase 3 tral pogulation (WOYAGER), axcapl that PDGFRa DE42Y patients (ORR §0°%) are not included hara

mKT
Other PDGFRA
n = 23 patients 300/400 mg

CR




ORR and DOR by central radiology in 3L/4L regorafenib-naive GIST

Non-D842V

patients mRECIST 1.1 104 , , T

best response* | % (n) [95% CI] oo

n=23 £ 7]

E 0.8 .

26% (6) E o7

ORR [10.0-48.4] ; 06

E. 0.5

CR/PR 0% (0)/26% (6) *E 0.4
sD 57% (13) 5 Zj mDOR 10.2 months (95% Cl: 4.2-NE)

o B .

70% (16) oy

t ? 04
S [47.1-86.8] st | & : , ’ )

T T T T T

0 3 & 9 12

Months from first dose

TAll responsas are confinmed. Pabans who have had 21 post-basaling radisgraphic assesament. Responss avaluable includes 300 meg and 400 mag.
PR + 80 lasting 24 months
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Best response by mutational profile in 24L GIST

100

Best V654A or TGTOI VE654A and T6701
response* . % (n) , % (n)
n=109 n =25 n = 84

ORR 0 26% (22)"
CRIPR 0/0 1% (1)/ 25% (2111
sD 28% (7) 51% (43)
CBRY 8% (2) 49% (41)
PD 72% (18) 23% (19)

Best response (RECIST)

=80 4

-100 -

B VBS54, or TETOI positive
B V6544 and TETOI negative

FD

I R T

n =109 patients 300/400 mg; baseline genotype per ct-DNA and tumor sequencing

cl-ONA, crculating 1umos DA

*Fabiards who have had 21 p

cat-basaling radiegraphic assessment. Responss avaluable includes 300 mg and 400 myg.

tinciudes 1 unconfimed PR

PR+ 5D lasling 24 months

— SD

PR

CR
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Avapritinib has important clinical activity in advanced GIST

3L/4L regorafenib-

naive non-D842V Ceslie AL T

PDGFRa D842V 24L all patients

n =56 n=109 n=23 n=20
ORR (central radiclogy]}, % (n) 84% (47) 20% (22) 26% (6) :- 25% (5) 1
[95% CI] [72-92] [13.1-29.0] [10.2-48.4] , [9-49] I
mDOR (central radiology), months NE 7.3 10.2 e ;R_ T
[95% CI] [NE, NE] [7.2-NE] [4.2-NE]
CEBR (central radiology), % (n) 96% (54) 40% (44) T0% (16) NR
[95% CI] [88-100] [31.1-50.2] [47.1-86.8]
mPFS (central radiclogy), months NE 3.7 8.6 .
[95% CI] [NE, NE] [3.5-5.6] (5.6-14.7]
mPFS (investigator), months 22.8 5.5 10.2 NR
[95% CI] [20.8-28.4] [3.8-6.8] [5.7-NE]
2L
atinib re ent: sunitinib:
Benchmarks bl ; ORR ~7%
PFS 1.8 mo PFS 6 mo

mOS =15 mo

MR, not reported; mPFS, median progression-free sunival, mOS, median averall survivel. = = AR is nolan endpent Tor 2L bul is eardy signal readoul.




Avapritinib has the potential to change GIST treatment paradigms

* Phase 1 NAVIGATOR study demonstrates favorable tolerability
and encouraging clinical activity across lines of therapy

— Most AEs were grade 1 or 2, with manageable on-target toxicity

— Important efficacy in PDGFRa D842V GIST and refractory, 24L
GIST supports regulatory filing

— Encouraging activity in 3L/4L regorafenib-naive GIST indicates
the potential for a favorable outcome in the ongoing randomized
Phase 3 VOYAGER study

— Mutational profiling analyses and promising 2L data provide
strong rationale for genotype-selected 2L study

15
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Forward-looking statements

This prasaniation contains forward-looking statemants as dafined in the Private Sacuritias Litigation Reform Act of 1995, as amended. The words “may,” “will,” “could.” “would ®
“should,” "axpeel.” "plan,” “anticipate.” "intend,” “believe,” “estimate,” “predict,” “praject,” “polential " “continue,” “ta rget” and similar expressions are intended lo identify forward -
logking statamants, although not all forward-looking statemants contain these identifying words.

Ini this presentation, forward-looking statements include, without limitation, statements abaut plans and fimelines for the development of avapritinib, BLU-554, BLU-B6T and BLU-7B2
and the abllity of Blueprint Medicines Corporation {the “Company®} te implement those clinical develepment plans, including plans and timelines for initiating the Phase 2 FIONEER
Irial, initialing the Phase 3 COMPASS-2L irial and compleling #nrollment in the Phase 3 VOYAGER frial: the paleniial benefits of the Company’s current and Tulure drug candidales
in treating patients, including the potential benefits of avapritinib in treating patients with GIST: plans and timelines for regulatory submissions, filings or discussions, including plans
and timelines for submilting @ new drug application 1o the LS, Food and Drug Administeation (the *FO&) for avapritinib for the reatment of PDGFRA-driven GIST and fourth.dine
GIST; expectations regarding potential milastones; and the Company’s stralegy, business plans and focus. The Company hes besed these forward-looking siatements on
managemenl’s curren] expeclalions, assumplions, eslimates and projections, While the Company believes these sxpeclalions, assumplions, eslimales and projeclions are
raasonable, such forward-looking statements are enly pradictions and invelve known snd unknown risks, uncertainties and other impertant factors, many of which are beayond the
Company's canlrol and may cause actual resulls, performance or achievemenls o dilfer malerially Trom those expressed o implied by any Torward-loaking slalemenls, These risks
and uncertainties include, withoul limitation, risks and uncertalnties related 1o the delay of any current or planned elinical trials or the development of the Company’s drug
candidales, including avaprilinit, BLU-554, BLU-667 and BLU-782; the Company's advancemenl of mulliple early-slage efforts; lhe Company's abilily to successhully demansirale the
efficacy and safety of its drug candidates; the preclinical and clinical results for the Company’s drug candidates, which may not support further development of such drug candidates;
aclions or decisions of requlatory agencies or aulharities, which may allect the initialion, liming and progress of clinical thals, the Company’s abilily 1o ablain, maintain and enforce
patant and other intellectual property protaction for any dreg candidates it is developing: the Company's ability to davelop and commercialize companion diagnostic 1281s for its
currenl and fulure drug candidales, including companion diagnastic lesls for avapritinib for PDGFRa DB42V-driven gastroinlestinal siromal tumors, BLU-554 for FGFR4-driven
hepatocelluler carcinoma and BLU-E67 for RET-driven nan-small cell lung cancer; and the success of the Company's current and future collaborations, Including its cancer
immunotharapy collaboralion wilh F. Hollmann-La Roche Lid and Hoffmann-La Roche Ing, and ils collaboralion with CSlone Pharmaceulicals.

These and other risks and uncertainiies are described in greater detall under "Risk Faclors” in the Company's Quarterly Repart on Form 10-0 for the quarter ended September 30,
2018, as filed wath the Securities and Exchange Commission ("SEC™) on Ociober 30, 2078, and any other filings the Company has made or may make with the SEC in the future, The
Company cannol guarantes fulure results, outcomes, levels of activity, performance, developments, or achievements, and there can be no assurance that the Company's
sxpectations, intentions, anticipations, beliefs, or projections will result or be achisved or accomplishad, The forward -looking statamants in this preseniation ara made only as of the
date hereol, and except as required by law, the Campany undertakes no obligation to update any forward-looking statements contained in this presentation as a result of new
infarmation, futura evanis or otherwisa,

This presenialion also confains estimaies, projections and oiher siatistical daia made by independent parties and by the Company relaling to market size and growth and other data
about tha Company’s industry. These data involve a number of assumptions and limitations, and you are cauticned nol to giva undue waight to such estimates. In addition,
prajections, assumplions and estimates of the Company's Tuture performance and the fulure performance of the markets in which the Company operates are necessarily subject to a
high degree of uncertainty and risk.
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Jeff Albers, Chief Executive Officer
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Precision therapies for people with cancer and rare diseases

A NEW WAY OF LOOKING WITH A FOCUS ON
AT KINASE MEDICINES CORE AREAS OF EXPERTISE

SELECTIVE NON-SELECTIVE

GENOMICALLY RARE

DEFINED DISEASES
CANCERS

CANCER
IMMUNOTHERAPY

AVAPRITINIB SUTENT®
(SUNITINIB)

Kingerie illustration reproduced courlesy of Cell Signaling Technalagy, Ing. (www callsgnal com) (CSTI)

J ; bllﬂpm! o The foregalng websie (s maintainad by GSTI, and Blusprint Medcines |s nol responsible for dsconl&nt:




Avapritinib is a potent and highly selective KIT and PDGFRA inhibitor

» Ongoing development in advanced GIST and systemic mastocytosis (SM)
» Breakthrough Therapy Designations for PDGFRa D842V GIST and advanced SM
* Planned NDA in 1H 2019 for PDGFRA-driven and 24L GIST

* Blueprint Medicines retains global commercial rights, excluding Greater China*

« ~30,000 patients across relevant GIST and SM populations in US, EUS and Japan™*

Advanced GIST Development Program

Systemic Mastocytosis Development Program

ST NAVIGATOR! | VOYAGER'! | EXPLORER® | PATHFINDER® | PIONEER @

» PDGFRa D842V

« 2L + 3L * Indolent SM
.3 . dL Advanced SM Advanced SM il

= 4L

Populations

“C5tone Pharmaceuticals has axclusive rights o devalop and commarcialize avapritini in Mainland China, Hong Kong, Macau and Taiwan,
= . "Represents estimated number of patients with PDGFRA-driven GIST; 2L, 5L, 4L KIT-driven GIST, and advanced, amoldering and indolent SM.
gbllmpml 2L, second line; 3L. third lina; 41, faurth line; GIST, gastrointestinal stromal tumors, NDWA, new drig application
MEDICINES Kinerme illustration reproduced courtesy of Cell Signaling Tachnslagy, Ine, (www.callsignal.com) (CSTI). The foregaing websile is maintained by CSTI, and Blusprint Medicines
is not respansible for its content




Avapritinib is Highly Active and Well-tolerated in
Patients With Advanced GIST Driven by a Diverse
Variety of Oncogenic Mutations in KIT and PDGFRA

Michael Heinrich, Margaret von Mehren, Robin L. Jones, Sebastian Bauer, Yoon-Koo Kang,
Patrick Schoffski, Ferry Eskens, César Serrano, Philippe A. Cassier, Olivier Mir, William D. Tap,
Piotr Rutkowski, Jonathan Trent, Shreyaskumar Patel, Sant P. Chawla, Teresa Zhou,
Tamieka Lauz, Oleg Schmidt-Kittler, Khalid K. Mamlouk, Beni B. Wolf, Suzanne George

Connective Tissue Oncology Society 2018 Annual Meeting

Rome, Italy - November 15, 2018

Abstract no: 3027631




Disclosures

» Avapritinib is an investigational agent discovered and currently in development by
Blueprint Medicines Corporation (Blueprint Medicines)

* Data are preliminary and based on a cutoff date of October 15, 2018

* Dr. Michael Heinrich is an investigator for Blueprint Medicines’ ongoing
Phase 1 study in unresectable gastrointestinal stromal tumors

» Dr. Michael Heinrich has the following disclosures:

— Consultant: Blueprint Medicines, Novartis, Molecular MD, Deciphera

— Research funding: Blueprint Medicines, Deciphera

—  Stock or stock options: Molecular MD

— Patents: 4 patents on diagnosis and treatment of PDGFRu-mutant GIST, 1 patent on imatinib treatment of GIST




Avapritinib: a highly selective and potent KIT/PDGFRA inhibitor for GIST

S Medical need by Avapritinib
RS L mutation biochemical IC,’

KIT Exon 11 deletion

KIT Exon 11 V560G

KIT Exon 11/13 ATP ? =
binding . A T,
KIT Exon 11/14 py: : AN
KIT Exon 11/17 . ), 7 7 ' b S
Activation P

PDGFRa D842V loop o highly effective 0.24 n

Ongoing clinical trials

NAVIGATOR'!  VOYAGER!

GIST GIST
Phase 1 advanced GIST Phase 3 trial of avapritinib vs. regorafenib in 3L and 4L GIST

KIT, KIT prata-oncegena recapior tyrosina knase; POGFRA, platelat-derad growth factar alpha; 1C,, concentraton causing S0% mhibition; L. lina; JM, juxtamembrana; ORR, objactiva respanss rate;
PFS, progression-frea surdval,

Kinomes ilustrations reproduced cowrtesy of Cell Signaling Tachnodagy, Ine. {C5T1) (www.callsignal.com). Blueprint Madcinas is net responsible for the content of the CST1 slta.
'Ewvang E, & al. Sci Transl Med. 2017,3(414). pil; aac1690.




NAVIGATOR Phase 1 study design

r N

Part 1 dose escalation

PDGFRa D842V (n = 33)
registration enabling — fully enrolled

vy

Advanced GIST RP2D* 23L (n = 116)
(N = 46) ! 24l registration enabling — fully enrolled
avapritinib | 2L
PO QD B Ongoing (n ~50)
.

KEY OBJECTIVES
+ Determine MTD/RP2D, safety, PK and clinical activity by line of therapy and mutational status
+ ORR/DOR per central radiology assessment (mRECIST 1.1) for planned NDA and MAA regulatory filings
RIP2D, recommandad Fhass 2 dese; PO, orally; G0, once dally; MTD, masimum ilerated doss; PK, phermacokinetics; DOR, duraton of respanse; mRECIST, medified Responsa Evaluation

Criteria in Solid Tumess; MDA, New Drug Applicaton; MAA, Marketing Authorizatice Application. 10
"MTD 400 mg; RPZD 300 mg.




Demography and baseline characteristics

Efficacy populations

Age (years), median (range) 62 (25, 90)
GIST mutational subtype, % (n) PDGFR{I D842V
KIT 72% (167)
PDGFRo D842V 24%, (58)
PDGFRo non-D842V 4% (8)
Metastatic disease, % (n) 89% (205) > 4L
Largest target lesion size, % (n) B
=5cm 34% (79)
=5-=10 cm 40% (93)
>10 em 20% (47) . -
Pending 5% (12) 3L/AL regorafenib-naive’
MNo. prior kinase inhibitors, % (n) PDGFRu KIT
Median (range) 1(0-6) 4 (1-11)
0 17% (11) 0
1 37% (24) 19% (31) 2L
2 19% (12) 8% (14)
3 11% (V) 20% (34)
4 8% (5) 23% (38)
25 8% (5) 30% (50)

“Slnllar to Phase 3 tmal population (VoY AGER).
[ata are praliminary and based on & cutalf date of Ootober 15, 2018,




Adverse events 220%

Safety population; all doses (N = 231) » Most AEs are grade 1 or 2
Nausea 61% (142) 46% (106) 13% (30) 3% (6) 0 - 8.7% (20) of patients discontinued
Fatigue S5% (127) 1% 40) 20%6G4H 6% (15 0 due to related AEs
Anemia 46% (107) 5% (11)  15% (35) 25% (58) 1% (3)
Periorbital edema 40% (93) 34% (79) 6% (13) <1%(1) O * Grade 3-4 treatment-related AEs
Diarrhea 39% (90)  22% (50) 13% (30) 4% (10) 0 22%: anemia, fat'.g'u?’
hypophosphatemia, increased
Vomiting 38% (88)  30%(69) 6% (14) 2% (5) 0 bilirubin, decreased white blood
Decreased appetite 35% (B2) 23% (54) 9% (20) 3% (8) 0 count/neutropenia, and diarrhea
Peripheral edema 33% (77) 23% (63) 10% (22) <1% (2) 0
Increased lacrimation 31% (72) 28% (64) 3% (8) 0 0
Memory impairment® 26% (60) 19% (45) 6% (15) 0 0
Constipation 23% (53) 14%(32) 8% (18) <1%(2) <1% (1)
Face edema 23% (53) 19% (43) 4% (9)  <1% (1) 0
Hair color changes 21% (49) 20% (46) <1%(2) <1% (1) o]
Dizziness 20% (47) 16% (38) 3% (8) <1% (1) 0
AE, advarse event, 12

“The most commenly reportad cogretive AE




Best response by central radiology in PDGFRa D842V GIST

20 -

jo
b}
£ 0
m
TR
; 2 20 -
7 3
| & -40
c j

E
28

g
28
@ c -60 1
£ 2
0 O
E
= -80 A
4]
= 98% of patients with tumor reduction

-100 -

PD, progressive dissase; S0, slable dissase; PR, parlial response; CR, complele respanse.

n = 56 patients across all dose levels

PD

5D

PR

CR
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ORR and DOR by central radiology in PDGFRo D842V GIST

Best DR

rosmonce* | MRECIST 1.1
Pe % (n) [95% CI] Il P Germored
n =56 = 0.9 4 L'_-H-
E 0.8 4 e +I+
ORR 849% (47) _E i +  # A+ A+ o+ o+ H
[71.7-92.47) E 05 - 12-month DOR 76.3%; 12-month PFS 81.3%
CRIPR* 9% (5)/75% (42) ;]
g 0.3 4
SD 16% (9) i .
(]
96% (54) 017
CBR! |
[87-?'99-'3] All du[iﬁ‘; 47 a6 25 19 14 8 5 3 1
0 3 6 o 12 15 18 21 24

Months from first dose
i, confadance nterval, CBR, clinicsl banedit rata,

"4 PR panding sanfirmation. Paliens who have had 21 post-baseline radiographic assessment. Responss avaliable inchides all dogas,
TPR + 50 kasting =4 manths.
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Best response by central radiology in 24L GIST

Maximum reduction — sum of diameter
change from baseline, %

100

[+-]
=]

o
(=]

40

20

=20 4

40

60 1

80 4

-100

60% of patients with tumor reduction

m KT
Daazv
Other PDGFRA

n = 109 patients 300/400 mg

PD

5D

PR

CR
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ORR and DOR by central radiology 24L GIST

resizitse* mRECIST 1.1
GECES % (n) [95% CI]
20% (22)
R [13.1-29.0]
CRIPR* 1% (1)19% (21)
sD 46% (50)
40% (44)
EER [31.1-50.2]

mDOR, median duration of responga; NE. nol estimatable
"1 FR pending confirmation. Fatents wha have had 21 post-baseline radiographic assesament. Rasponse avaluable includes 300 meg and 400 mg.

TPR + 5D |asting 24 monthe

Duration of response probability (%)

300-400 mg

1.0 4

0.9
0.8
0.7
0.6
0.5
0.4 -
0.3
0.2
0.1 1
0.0

- Cansorad

4
1

mDOR 7.3 months (95% CI; 7.2-NE)

22 18 ] 3 2 1 0

0 3 6 9 12 15 18

Months from first dose
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Best response by central radiology in 3L/4L regorafenib-naive GIST*

50 1

mKT
Other PDGFRA
n = 23 patients 300/400 mg

Maximum reduction — sum of diameter
change from baseline, %

78% of patients with tumor reduction

-100 - CR
PDGFRa DB42V patients, n=10, and ORR 80% are not included here

*Similar to Phasa 3 tnal population (VOYAGER), axcept that PDGFRe DE42Y patients {ORR 80%:) are not incheded hare, 17




ORR and DOR by central radiology in 3L/4L regorafenib-naive GIST

Non-D842V
pa;fs':ts mRECIST 1.1 to g
response* sl RS E] g 097
n=23 é 0.8 -
26% (6) g o7
R [10.0-48.4] 5 O
§. 05 5
CR/PR 0% (0)/26% (6) £ 04 L
% 031 mDOR 10.2 months (95% CI: 4.2-NE)
SD 57% (13) £ o0z
0.1 4
70% (16) 0.0
SR [4?21--!(36.8] 300400 mg | & 5 2 2 0
o 3 1] g 12
Months from first dose

*All rasponses are confirmed. Patiants wha have had 21 post-baselne radiographic assessment. Rasponse avaluable incledas 300 mg and 400 mg
TPR + 5D lasting =4 months
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Best response by mutational profile in 24L GIST

Best V654A or TE701 VE54A and TE70I

100 response* » % (n) s %o (n)
L E] n =25 n = 84
ORR 0 26% (22)*
CRIPR 0/0 1% (1) 25% (211 B VB54A or TETOI
—~ 50 sD 28% (7) 51% (43) B VG544 and TETOI negative
= CBR* 8% (2) 49% (41)
< PD 72% (18) 23% (19)
Q PD
& [l
E 0 M“w’"ﬂllll — SD
3 L
5 PR
@
o) -50 ~
i
m n = 109 patients 300/400 mg; baseline genotype per ct-ONA and tumor seguencing
-100 - cR

ci-OMNA, circutating tumor DA,

“Patlents who have had 21 post-baselne rediographic sssessment. Respanse evalusble includes 300 mg and 400 g
Tincludes 1 unconfimed PR,

PR + 50 lasting 24 monihs
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Avapritinib has important clinical activity in advanced GIST

3L/4L regorafenib-

PDGFRa D842V z4L all patients 2L non-D342V

naive non-D842V

n = 56 n=109 n =23 n=20
ORR (central radiology}, % (n) 84% (47) 20% (22) 26% (6) r 25% (5) '
[95% Cl] [72-92] [13.1-29.0] [10.2-48.4] 1 [9-49] |
| d
mDOR (central radiclogy), months NE 7.3 10.2 NR
[95% CI] [NE, NE] [7.2-NE] [4.2-NE]
CER (central radiology), % (n) 96% (54) 40% (44) T0% (16) NR
[95% CI] [88-100] [31.1-50.2] [47.1-86.8]
mPF$S (central radiology), months NE 3.7 8.6 NR
[95% Cl] [NE, NE] [3.5-5.6] [5.6-14.7]
mPFS (investigator), months 22.8 5.5 10.2 NR
[95% Cl] [20.8-28.4] [3.8-6.8] [5.7-NE]
PDGFRa D842V 2L
o= &t sunitinib:
Benchmarks ORR ~7%
PFS 6 mo

MR, nal reponed. mPFS, madan progression-frae survival, mOS, median overall gurvival, == = ORR isnat an endgaind far 2L buft is early signal readaut 20




Avapritinib has the potential to change GIST treatment paradigms

* Phase 1 NAVIGATOR study demonstrates favorable tolerability
and encouraging clinical activity across lines of therapy

— Most AEs were grade 1 or 2, with manageable on-target toxicity

— Important efficacy in PDGFRa D842V GIST and refractory, 24L
GIST supports regulatory filing

— Encouraging activity in 3L/4L regorafenib-naive GIST indicates
the potential for a favorable outcome in the ongoing randomized
Phase 3 VOYAGER study

— Mutational profiling analyses and promising 2L data provide
strong rationale for genotype-selected 2L study
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Transforming GIST treatment with
precision therapy
Ben Wolf, MD, PhD, SVP Clinical Development
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Current GIST treatment paradigm based on sequential therapy

Precision therapy > Multi-kinase therapy

regorafenib No approved therapy
~60% ORR ~7% ORR ~5% ORR
~19 months PF3S ~6 months PFS ~4.8 months PF3

Key Limitations

* No effective therapy for PDGFRA D842V GIST

* No highly effective therapy beyond imatinib for KIT GIST
* Diagnostics are not commonly used to guide patient care

gbllﬂpml ORR, overall response rate; PFS, progression-free survival.
MEDICINES




Avapritinib is a potentially transformative selective KIT/PDGFRA inhibitor

Precision therapies Multi-kinase therapies

Approved imatinib regorafenib

Investigational avapritinib

- - Kiname illusiration reproduced couriesy of Cell Sgraing Technolagy, Ine. (waw ol signal .cam) [C5TI).
blmml The foregoing websi= is maintained by CSTI, and Blueprint Medicines is not respansible for its conteri.
MEDICINES M compounds were screened at 3 ubl canceniration against a panel of 382 wid fype kinase constructs using the KINGME scan assay platform at DiscosveRx
Corporation. The size of the circle indicales binding potency. The bigger the orde, the more potently the compound binds o the paricular kinase.




NAVIGATOR enables proof-of-concept and expedited regulatory submissions

» Anticipated initial NDA submission for PDGFRA-driven and 24L GIST

» ORR and DoR per central radiology are primary endpoints for registration

I D CE [T

PDGFRa D842V (~5-6%)

84% ORR
12-month DoR of 76%

All patients
20% ORR

7.3 months median DoR

J 5 bllﬂpml Data previously reported at CTOS Annual Meeting in November 2018, Data cutoff date: October 15, 2018 26
et dl il Ll DoR, duration of response




Data show potential for improved ORR and durable benefit in 3L GIST

» Patients with PDGFRa D842V GIST are eligible to participate in VOYAGER study

I D CE [

PDGFRa D842V (~5-6%)

84% ORR
12-month DoR of 76%

Non-PDGFRa D842V All patients

26% ORR 20% ORR
8.6 months median PFS 7.3 months median DoR

&Im!t s Data previously reported at CTOS Annual Meeting in Movember 2018, Data cutoff date: October 15, 2018,




Initial data show encouraging activity for avapritinib in 2L GIST

ORR in unselected population

Non-PDGFRa D842V 25%

PDGFRu D842V

94%

bl rint ORR dsta previously reported at GTOS Annual Maating in Mowember 2018 Data cutolf date: October 15, 2018
"“Epl DICINES Estimate 5-8% of primary GIST population has a PDGFRa DE42V mutation

Potential avapritinib activity in
unselected population

ttete
PRRRY
Q4
PRPE

For illustration purposes only,
Actual results will vary.




Selection strategy in 2L GIST has the potential to optimize patient outcomes

Potential avapritinib activity in selected
population (KIT V654A/T670l negative)

NAVIGATOR study ctDNA analysis
100 Increased avapritinib activity in * * * i *
KIT V6534A/TE70I negative patients
= | (~75-80% of population)
|| T r—

L -

* B V6544 and T670I negative {C’} ﬂ? ﬁ} ﬁP %QILP
VE54A or TETOI positive

=100

In 2L GIST, sunitinib has shown activity against
KIT V6544 and T6701 mutations

For illustration purposes only,
Actual results will vary.

I = t Estimated fraquency of KIT VES4ATETN mutations based on NAVIGATOR study otlDNA analysas and independant publishad data
b mm Repored MAVIGATOR shudy clDNA analyses fram 4L+ population, Fric]
MEDICINE

ctDMNA data previcusly reportad st CTOS Annual Meeting in Movember 2018, Data culoff date: October 15, 2018,




Plan to initiate registration-enabling Phase 3 COMPASS-2L study in 2H 2019

COMPASS-2L'

GIST

avapritinib
Select
2;2:‘1:*"::“ KIT V654A/T670I
negative

sunitinib

Primary endpoint: PFS

Kbluel.?!:‘in!: 5 R, randomized [




Advancing development of avapritinib across all lines of GIST treatment

PDGFRo exon 18 Ph 1 NAVIGATOR Study
ORR 84%: 12 mo DoR 76% Plan to submit NDA in 1H 2019

24L Ph 1 NAVIGATOR Study
ORR 20.2%: mDoR 7.3 months Plan to submit NDA in 1H 2019

3L/4L regorafenib-naive Ph 3 VOYAGER Study
Non-D842V initial ORR 26%; mPFS 8.6 mo Expect to complete enroliment in 2H 2019

2L Ph 3 COMPASS-2L Study
Non-D842V initial ORR 25% Plan to initiate 2L precision medicine trial in 2H 2019

bl = I Data previously reparted at CTOS Annual Meeting in Movember 2018,
%M 5 mCoR, median duration of respanse. o




Realizing our vision: 6 registration-enabling studies expected in 2019

DRUG CANDIDATE (TARGET) DISCOVERY ‘ PRECLINICAL PHASE 1-2 PIVOTAL' COMMERCIAL RIGHTS

Phase 1 NAWVIGATOR — Advanced PDGFRA-diven and 4L GIS

avapritinib (KIT & PDGFRa)

Phrase 1 EXPLORER - Advancad SM
_
Phase 2 PATHFINDER: — Advz

BLU-554 (FGFR4)

BLU-667 (RET)

BLU-782 (ALK2) Fibrdysplasia oesificans progressiva E

3 undisclosed kinase targets

Immunokinase targets Up to 5 cancer immunoiherapy programs; development stage undisclosed ] f{; <Toche>

! Patential for study 1o be regisiation-enabling. NAVIGATOR trial alse has potental to be regisiration -enabling for fourth-line GIST. 2 ARG trial includes a basket cohort that consists of ather advanced solid bumars with RET akerations.
* Ctone Phamaceuticals has exclushe rights to develop and commercaltze avaprtinib, BLU-884 and BLU-SST in Manland China, Hong Keng, Macau and Taian. Blueprint Medicines retains all rights in the rest of the world. 32
** Blueprint Medicines has U.5. commancial ights for up to o programs. Rochi has worldwade commiarcialzation rights for up 10 three programs and x-S, commercaitzation rghts for up 1o b programs.
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