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Item 7.01 Regulation FD Disclosure.

Blueprint Medicines Corporation (the “Company”) from time to time presents and/or distributes to the investment community at various
industry and other conferences slide presentations to provide updates and summaries of its business. The Company is posting to the “Investors”
portion of its website at http://ir.blueprintmedicines.com/ a copy of its current corporate slide presentation. These slides are attached to this
Current Report on Form 8-K as Exhibit 99.1. The Company undertakes no obligation to update, supplement or amend the materials attached
hereto as Exhibit 99.1.

The information in Item 7.01 of this Current Report on Form 8-K, including Exhibit 99.1 attached hereto, 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 Corporate slide presentation of Blueprint Medicines Corporation dated April 5, 2017




SIGNATURES
Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf
by the undersigned hereunto duly authorized.

BLUEPRINT MEDICINES CORPORATION

Date: April 5, 2017 By: /s/ Jeffrey W. Albers
Jeffrey W. Albers
Chief Executive Officer
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Forward-looking statements

This presentation contains: forward-ooking slatemants as defined in the: Privabe Securilies Litigation Reform Act of 1985, as amended. The words “may,” “will " “could,” “would,” “should,” “axpect,” “plan,”
“arfticipate,” inlend,” “believe,” “estimate,” “pradicl,” “project,” “potential,” “conlinwe,” Target” and similar sxpressions are intended 1o identfy forwand-looking statements, although not all forwand-looking stalements
contain these identifying words.

In this presentation, forward-looking stalements includa, without limitation, statements about plans and limelines for the clinical dewelopmant of BLU-285, BLU-554 and BLU-BET and the ability of Blueprint
Medicines Corporation (the “Company”) io implement those dinical development plans; the potential benefits of the Company's cument and future drug candidates in treating patients; plans and timelines for
regulaiory submissions, filings. or discussions; plans and Smelines. for the development and commercialization of companion dagnostics for the Compary's curent or future dnug candidates; plans and timelines for
cument or future discovery programs; plans and timedines for future collaborations, ¥ any, with strategic partners; the future financial performance of the Company; expectations regarding potential milestones in
2017, expectations regarding the Company's existing cash, cash equivalents and invesiments; and the Company's sirategy, business plans and focus. The Compary has based these forward-looking statements
Of mEnagement's curment s, and pe While the Company believes these expectations, assumplions, estimates and peojections are reasonable, such forward-looking
statements are only predictions and involve known nnd unkniwn risks, uncerainties and othes important {aciors, many of which are beyond the Company's control and may cause actual results, performance or
achievements 1o differ malerally from those expressed of implied by any lorward-looking stalements. Thess risks and uncerantes inclide, withoul kmitaton, risks and uncerainties related to the delay ol any
current or fubure clinical irials or the development of the Compary's drug candidstes, including BLU-285, BLU-554 and BLU-66T; the Company's advancement of mulliple earty-slage efforts; the Company's abiity
to successhly demonstrate the efficacy and safety of its drug candidales; the preclincal and clinical results for the Compary's drug candidales, which may ol suppornt further development of such dnag
candidabes; actions or decisions of reguiatory agencies of authorilies, which may affect the iniliation, liming and peogress of cument or fulure clinical irials; the Compary's abiliity 1o oblain, maistain and enfoece
pabenl and ather inteliectual propesty prolection for any dnsg candidates # & developing: the Company’s abiity 1o dévelop and commercialize companion dagnostics fof its curment and huture drug canddates,
including a companion diagnostic for BLU-554 with Vantaa Medical Systems. Inc. and a companion diagnostic for BLU-285 with QUAGEN Manchester Limited; and e sucoess of the Company's rare genatic
disease collaboration with Alexion Pharma Holding and its cancer immunotherapy collaboration with F. Haffmann-La Roche Lid and Hoffmann-La Roche Inc

These and ather risks and uncertainties ane described in graaber detail under Risk Factors™ in the Compary’s Annual Repor on Form 10K for the year ended December 31, 2016, as fled with the Socurities and
Exchange Commission (SECT) on Marnch 8, 2017, and any oiher filngs the Company may make with the SEC in the future. The Company cannci guaranies future results. oulcomes, levels of activity,
performance, developments, or achievements, and there can be no assurance that the Compamy's . inbentions, anticipations, beliefs, or projections will result or be achieved or accomplished. The
forward-iooking statements in this presentation are made only as of the dale hereof, and except as required by law, the Company underiakes no obligation to update any foreard-iooking stabements contained in
this presantation as a result of new information, futune events or otherwise.

Thiz presentation also cortains estimates, projections and other stalistical data made by independeni parties and by the Company relating to market size and growth and other data about the Compary's industry.
These data imvolve @ number of and limi , and you are nat 1o give undue weight 1o such estimates. In addition, projections, assumptions and estimates of the Company's fulure
performance and the fubure pesformance of the markets in which the Compary operates are necessanly subject io a high degree of uncerainty and rigk.
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A blueprint for a healthier tomorrow

Exquisitely targeted to molecular drivers of disease

Proprietary compound library combined with genomics expertise

Targeted kinase medicines for
genomically defined diseases Rapid path from bench to clinical proof-of-concept

Culture of urgency to develop medicines for underserved patients




A new way of looking at kinase medicines

Sutent /_ BLU-285 \ Mexavar ,/ BLU-554 1\\

We aim to design and develop highly targeted kinase medicines with improved potency,
less off-target activity, and a high probability of clinical success




2017: Blueprint Medicines’ vision becoming realized

( DATA MATURING AND EXPANDING DEVELOPMENT

. BLU-285: plan to present updated data in advanced GIST and SM, initiate new studies
v BLU-554: plan to present updated data in advanced HCC

( ESTABLISH REGISTRATION PATHWAY
. Interactions with global regulatory authorities
J

. Rapidly advance drug candidates toward NDA
p
ADVANCING PIPELINE

*  BLU-G6T: initiated phase 1 study in NSCLC, thyroid and other solid tumors
*  Progress wholly-owned and partnered programs and initiate new programs
o

-
BUSINESS DEVELOPMENT

L Evaluate collaboration opportunities with strategic partners who have a global reach
and can accelerate bringing potential new therapies to patients




Robust pipeline of diverse clinical-stage assets

COMPOUND

BLU-285
Inhibitor of PDGFRa D842V and KIT
mutations including exon 17 mutations

BLU-554
Inhibitor of FGFR4

BLU-6ET
Inhibitor of RET fusions, mutations and
resistant mutants

PRKACA
Inhibitor of PREACA fusions

Cancer immunotherapy
Immunokinases

Rare genetic disease

COMMERCIAL

DISCOVERY PRECLINICAL CLINICAL RIGHTS

UP TO 5 PROGRAMS, STAGE UNDISCLOSED K
TARGET AND DEVELOPMENT STAGE UNDISCLOSED ATExiON




BLU-285 Phase 1 Study in
Advanced Gastrointestinal
Stromal Tumors (GIST)




BLU-285 in advanced GIST

o GIST is a rare sarcoma of the digestive tract

e PDGFRa-driven GIST: Overall survival is ~15 months

KIT-driven GIST: Overall survival is ~5 years

mutations

° No current therapy addresses PDGFRa and KIT Exon 17

KIT mutations

o BLU-285is a highly selective inhibitor of PDGFRa and

PDGFRa-driven GIST occurs in 5-6% of patients = ~500 patients*
KIT-driven GIST occurs in >90% of 3L patients = ~4 500 patients*




Proof-of-concept established for BLU-285 in phase 1 study in advanced GIST

Design couples transformative inhibitor with patient selection to achieve rapid proof-of-concept

Part 2: Dose expansion
Enrolling

400 mg QD PDGFRa DB42-mutant GIST, N=50
3 + 3 escalation L
with enrichment

400 mg QD KIT-driven GIST, N=50

* Part 1: MTD and RP2D, pharmacokinetics, ct-DNA kinetics, anti-tumor activity

KEY OBJECTIVES

« Part 2: Response rate and duration of response

el-DNA, circulating lumar DNA; MTD, maximum olerated dose; QD, once a day; RP20, recommended par 2 dose.




Proof-of-concept established for BLU-285 in PDGFRa-driven GIST
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BLU-285 shows anti-tumor activity in KIT-driven GIST at higher doses

BLU-28530 - 90 mg BLU-285135- 300 mg

4 of 6 patients with tumor reduction
5 of 6 patients remain on treatment 2 5 cycles

change from baseline (%)

Maximum reduction—sum of diameter

#: off treatment Patient




BLU-285 preliminary safety data in advanced GIST

No DLTs or treatment-related Grade 4 — 5 AEs

* No patient discontinued BLU-285 due to treatment-related toxicity

11 (31%) patients had Grade 3 or higher AEs; of these, 3 were considered treatment-related:
- 1 patient with Grade 3 nausea and vomiting

- 1 patient with Grade 3 anemia and intratumoral hemorrhage

- 1 patient with Grade 3 hypophosphatemia

« AEs occurring in = 20% of patients
- Nausea (42%)
- Vomiting (33%)
- Peripheral edema (31%)
- Fatigue (28%)
- Constipation (22%)

cular Targets and Cancer Therapeutics Symposium. Data cutoff: November.4, 2016




BLU-285 Phase 1 study
In Advanced Systemic
Mastocytosis (SM)




BLU-285 in advanced systemic mastocytosis

o Advanced SM is a rare and severe disease that shortens life expectancy

Prognosis is poor with ~3-5 years overall survival with current
treatments focused on symptomatic relief

° KIT D816V mutation is a key driver in ~90-95% of patients’

o BLU-285 s a highly selective inhibitor of KIT D816V

Advanced SM (including smoldering) = ~4,400 patients?
Indolent SM = ~16,100 patients?

Skin
urticaria pigmentosa




Ongoing phase 1 study of BLU-285 in advanced systemic mastocytosis

Design enables evaluation of BLU-285 activity across spectrum of advanced disease

Part 2: Dose expansion
Planned

Aggressive SM (ASM), N=15

v

3 + 3 escalation SM with associated hematologic neoplasm (SM-AHN), N=15

Mast cell leukemia (MCL), N=5

« Part 1: MTD and RP2D, pharmacokinetics, initial assessments of clinical activity including bone

KEY OBJECTIVES marrow mast cells and serum tryptase

»  Part 2: Response rate, bone marrow mast cells, serum tryptase, allele burden, symptoms, PRO




Encouraging early clinical activity with objective decreases in mast cell burden

Decreased bone marrow mast cells in 6 of 8 patients Decreased serum tryptase in 10 of 12 patients
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BLU-285 preliminary safety data in advanced SM

» No treatment-related Grade 4 - 5 AEs

» MTD not yet reached
Mo patient discontinued BLU-285 due to treatment-related toxicity
No dose reductions required for toxicity
1 DLT: grade 3 alkaline phosphatase elevation

« 2 patients had grade 3 AEs considered treatment-related
1 patient with grade 3 alkaline phosphatase elevation
1 patient with grade 3 thrombocytopenia

» AEs occurring in 2 20% of patients
Fatigue (33%)
- Alkaline phosphatase elevation (25%)
- Anemia (25%)

Annual Meeting. Data culoff; November




BLU-554 Phase 1 Study
in Advanced Hepatocellular
Carcinoma (HCC)




BLU-554 in hepatocellular carcinoma

o Liver cancer is 2™ leading cause of cancer death worldwide

Sorafenib used first line with ~2% response rate;
median time to progression 3-6 months

Abnormally activated FGFR4 pathway in ~30% of patients
enables biomarker driven patient selection

BLU-554 is a selective inhibitor of FGFR4 with encouraging early single
agent activity in heavily pre-treated patients in ongoing Phase 1 study

1L with FGFR4 activation = ~18,900 patients*
2L with FGFR4 activation = ~8,000 patients*

shsite ks maintained by CSTI. and Bluepnnt Medicin €4 ol responsible for ',"._

ignaling in LIS, EL@and Japan




Ongoing phase 1 study of BLU-554 in advanced hepatocellular carcinoma

Target study population includes heavily pretreated patients with a typically poor prognosis

Part 2: Dose expansion
Enrolling

600 mg QD Overexpressed and amplified, N=15
3 + 3 escalation o
with enrichment 600 mg QD Overexpressed without amplification, N=30
600 mg QD Non-overexpressed, N=15

L

+ Part 1: MTD and RP2D, pharmacodynamic markers of pathway modulation, pharmacokinetics,

KEY OBJECTIVES anti-tumor activity

+ Part 2: Response rate, duration of response, FGF19 status in tumor tissue




Proof-of-concept established for BLU-554 in advanced HCC
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BLU-554 preliminary safety data in advanced HCC

= 2 (8%) patients experienced DLTs at 900 mg:

. ) AE Catogory # (% Ay Grade R
— Grade 3 abdominal pain (1 patient); Grade 3 m— B - :“:‘;)
. . larrnea
fatigue (1 patient) Nman 11 (4 b
o . : . Abdominal pain 10 (40) 3(12)
= 2(8%) patients discontinued BLU-554 due to Vomiting 1040 0
treatment-related toxicity: Fatigue 9 (36) 2(8)
ALT increased 8(32) 3(12)
— Grade 3 hemorrhage (1 patient); Grade 4 AST AST incr;';lsad ;gﬂ EI‘IEJ
- 4 Decreased appetite
increase (1 patient) Anemia 5 (20) 5 (20)
0 ; ALP increased 5 (20) 0
= 17 (68%) patients had AEs of (Erade 3or Dysprea 5 (20) 1)
greater, of which AEs in 12 (48%) patients Peripheral edema 5(20) 1(4)
g Maculo-papular rash 5(20) 1(4)
were treatment-related PG rsasid 4(16) 1)
Hyperhidrosis 4 (16) 1]
Hyponatraemia 4 (186) 2(8)

Lymphocytes decreased 4 (18) 3(12)




BLU-667
RET Inhibitor




BLU-667 is designed as a targeted inhibitor to achieve better RET inhibition

oACTIVATING RET KINASE FUSIONS AND MUTATIONS ARE IMPORTANT DISEASE A
DRIVERS IN A VARIETY OF CANCERS

+ Estimate ~10,000 patients with RET-driven NSCLC and ~600 patients with RET-driven medullary
thyroid cancer in major markets®

oBLU-E-B?: DIFFERENTIATED PRODUCT PROFILE WITH ROBUST PRECLINICAL ACTIVITY N

+ Potently inhibits RET wild-type fusions in in-vivo models of NSCLC & other cancers
= Potently inhibits oncogenic RET mutants in in-vivo models of thyroid cancer

* Inhibits primary resistance mutations and prevents acquired resistance

+ Spares VEGFR-2 in a kinome-selective manner

PROGRESSING IN THE CLINIC

* Phase 1 study in NSCLC, medullary thyroid cancer and other advanced solid tumors initiated with
first patient enrolled in March 2017




BLU-667 in RET-driven NSCLC, MTC and other advanced solid tumors

Phase 1 study initiated and first patient enrolled

Part 2: Dose expansion
Planned

NSCLC with RET fusion, prior TKI that inhibits RET, N= ~20

NSCLC with RET fusion, no prior TK| that inhibits RET, N=~20

Escalation
Medullary thyroid cancer, N=~20

RET-altered solid tumors other than NSCLC and MTC, N=~20

+ Part 1: MTD and RP2D, anti-tumor activity, pharmacokinetics, blood calcitonin (MTC)
KEY OBJECTIVES

« Part 2: Response rate, duration of response, RET gene status in plasma and tumor tissue

se; NSCLC, non-small cell king cancer; RET, rearranged during transfectiofRPI0,




PRKACA




Developing first PRKACA-targeted inhibitor for treatment of Fibrolamellar Carcinoma

Patient population
DISEASE FREQUENCY* PATIENTS**

FLC (all stages) Pnﬁfg"’ﬂ:}:i - 1,700

FLC is a rare and distinct subtype of liver cancer in young adults with high medical need and no approved therapies to date
+  Often associated with poor prognosis (5-year OS rate is 30-40%)

+ Patient population estimated to be ~1% of HCC in US and EU

DNAJB1-PRKACA fusion identified by both Dr. Sandy Simon at Rockefeller and Blueprint Medicines in 2014

+ Honeyman ef al,, Science, 2014; Stransky ef al., Nat Comms, 2014

PRKACA kinase fusion considered to be the FLC disease driver
«  >80% of FLC patients harbor PRKACA fusion (strong scientific rationale)




Cash to fund operating expenses and capital expenditures into 2H 2019*

CASH, CASH
SHARES OUTSTANDING EQUIVALENTS AND
OUTSTANDING DEBT INVESTMENTS

as of 12/31/16 as of 12/31/16

as

b

33.1 million (basic)

35.7 million (fully diluted) $4.1 million $268.2 million

Received net proceeds of ~$215 million upon closing of underwritten public offering on April 4, 2017

f‘,‘ * Cash guidance gives effect to net proceeds received
({blueprint cotaboraions. Shares oustanding and cast




Potential 2017 milestones

PROGRAM MILESTONE

Update data from dose escalation in PDGFRa-driven advanced GIST
Update data from dose escalation in KIT-driven advanced GIST
BLU-285 Initiate expansion stage of Phase 1 study®
ST Explore expedited clinical development pathways with regulatory authorities
Expand clinical development plan to include opportunities for earlier lines of therapy or combinations

Update data from Phase 1 study in advanced SM

gt‘u'm Initiate expansion stage of Phase 1 study
Expand clinical development plan to include opportunities for additional indications
BLU-554 Update data from Phase 1 study in advanced HCC
HCC Enroll expansion stage of Phase 1 study
SR Initiate: Phase 1 dose escalation study*
RET
Explore polential strategic collaborations
Corporate

MAdvance discovery pipeline with the nomination of al least one new discovery program




A blueprint for a healthier tomorrow

» Proprietary discovery platform for highly selective and potent kinase drug candidates
» Strategy focused on genomically defined cancers and rare diseases

» Proof-of-concept demonstrated in 4 patient populations in 3 diseases with 2 candidates
» 3 wholly owned candidates in clinic with opportunities for rapid development

» Advancing early-stage pipeline; collaborations with Roche and Alexion

» Strong executive team and company culture focused on patient outcomes and urgency
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