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Item 7.01 Regulation FD Disclosure.

On March 16, 2020, Blueprint Medicines Corporation (the “Company™) is hosting an investor conference call and webcast to report updated data
from the dose-finding portion (part 1) of its ongoing Phase 2 PIONEER clinical trial in patients with indolent systemic mastocytosis. A copy of the
presentation from the investor conference call and webcast is furnished as Exhibit 99.1 to this Current Report on Form 8-K.

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 8.01 Other Events.

On March 16, 2020, the Company issued a press release reporting updated data from part 1 of the PIONEER clinical trial in patients with indolent
systemic mastocytosis. A copy of the press release is filed herewith as Exhibit 99.2 to this Current Report on Form 8-K and incorporated herein by
reference.

Item 9.01 Financial Statements and Exhibits.

(d) Exhibits.
Exhibit No. Description
99.1 Corporate slide presentation of Blueprint Medicines Corporation dated March 16, 2020
99.2 Press release issued by Blueprint Medicines Corporation on March 16, 2020
104 Cover Page Interactive Data File (embedded within the Inline XBRL document)
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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: March 16, 2020 By: /s/ Jeffrey W. Albers
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indolent systemic mastocytosis
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Forward-looking statements

This presentation contains forward-looking statements as defined in the Private Securities Litigation Reform Act of 1935, as amended. The words “aim.” “may,” “will.” “could,” “would,” “should,”
“expecl,” “plan,” “anticipate,” “intend,” “believe,” “sstimate,” "predict,” "project.” "potential” “continue,” “target® and similar expressions are intended to identify forward-looking statemeants,
although not all forward-looking statements contain these identifying words. In this presentation, forward-looking stalemants include, without limitation, statements regarding the plans, strategies.
timelines and expectations of Blueprint Medieines Corporation (the "Company”) for the preclinical and dinical development and commercialization of AYVAKIT™ (avapritinib), pralsetinib,
fisogatinip, and BLU-263, including the timing, design, implementation, enrollment, plans and announcemant of reselts regarding Blueprint Medicines' ongoing and planned clinical trials for
avapfitinib In SM; plans and tmelines far submitting marketing applications for avapritimb and pralsetinie and, if approved, commercializing avapritinib for additiensl indications or pralsetinib; the
potential benefits of any of Company's current or fulure approved drugs or drug candidates in treating patients; plans, timelines and eapectations for initiating patient screening in Parl 2 of the
PIONEER trial and for complating enrollment in Part 2 of the PIOMEER trigl; and Blueprint Medicines' strategy, goals and anticipated milestones, business plans and focus.

The Company has based these forward-looking stalerments on management's current expectations, assumptions, estimates and prejections. While the Company believes these expectations,
assumptions, estimates and projections are reasonable, such ferward-locking statemaents are enly predicticns and involve known and unknown risks, uncertainties and other important factors,
rany of which are beyond the Company's control and may cause actual results, performance or achievements to differ matenally from those expressed or implied by any forward-looking
statements. These risks and uncertainties include, without limitation, risks and uncertainties related to the delay of any current or planned clinical trials or the development of the Company's drug
candidates, including avapritinib for additional indicatians, pralsetinik, fisogatinie and BLU-263, or the licensed drug candidate; the Company's advancement of multiple early-stage efforis; the
Company's ability to successfully demonstrate the efficacy and safety of its drug candidates and gain approval of its drug candidates on a timely basis, if at all; the preclinical and clinizal resulis
for the Company’s drug candidates, which may not suppart further development of such drug candidates: actions of declsions of regulatory egencles or autherities, which may affect the initiation,
timing and progress of clinical trials or marketing applications; the Company's ability to obtain, maintain and enforce patent and other intellectual property protection for any drug candidates it is
devaloping or AYVAKIT, the Company’ ability and plans for maintaining a commercial infrastructura, and succeasfully launching, marketing and selling its current or future epproved drugs; the
Company's ability 1o successfully expand the approved indications for AYVAKIT or obtain markefing approval for AYVAKIT in additional geographies; the Company's ability 1o develop and
commercialize companion glagrostic tests for any of Company's current or future approved druge of drug candidate; and the success of the Company's current and future collaborations.
parinerships and licensas

These and other risks and uncertainties are described in greater detail under “Risk Factors™ in the Coempany’s filings with the Securities and Exchange Commission ("SEC”), including its mast
recent Annual Report on Form 10-K, a5 supplemented by its most recent Quartery Repoert on Form 10-Q and any other filings it has made or may make with the SEC in the future. The Company
cannot guarantes fulure results, outcomes, levels of activity, performance, developmenis, or achieverments, and there can be no assurance that its expectations, intentions, anticipations, beliefs,
of projections will result or be schieved or sccomplished. The forward-lecking statements in this presentation are made only as of the date hereof, and except as required by law, the Company
undertakes no obligation to update any forward-loaking statements contained in this presentation as a result of new information, future events or otherwise,

This presentation also contains estimates, projections and other statistical data made by independent parties and by the Company relating to market size and growth and other data about the

Company's industry. These data Invalve a number of ssaumptions and limitations, and you are cautioned net to give undue welght to such estimates. In addition, projections, essumptons and
estimates of the Company's future performance and the future performance of the markets in which the Gompany operates are necessarily subject to a high degree of uncertainty and risk,
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Blueprint Medicines call participants

Introduction
Overview of avapritinib program in SM

Updated data from Part 1 of the PIONEER trial in indolent SM

Registration strategy in indolent SM

Opportunity to deliver therapeutic value to patients with SM

%bluegf int SM, systemic mastocylosis

EDICINES

Mot for promotional use.

Kristin Hodous, Sr. Manager, Investor Relations

Jeff Albers, Chief Executive Officer

Brenton Mar, MD, PhD, Senior Medical Director

Andy Boral, MD, PhD, Chief Medical Officer

Christy Rossi, Chief Commercial Officer

All




Target profile of a transformative therapy for systemic mastocytosis

Potent inhibitor of KIT D816V, the SM disease driver

Reduces mast cell burden

@ Improves disease symptoms to deliver meaningful clinical benefit

Improves patient-reported quality of life

@ Favorable safety profile supporting chronic treatment

%‘bluem;iﬂ!;

Mot for promotional use




Robust body of data for avapritinib establishes the foundation in SM

ASH 2016 ASH 20172 ASH 20183 EHA 20194

H
L ---.II
- oLl

|
I:

Selected for plenary scientific session

= l 1 Prasantad al Amencan Society of Hamatology (83H) 2016 Anmsal Mesting. Data cutaff. Movembaer 11, 2016, 2 Presented at ASH 2017 Annual Meeting. Data cutsff: Oclober
bluegﬁlmte . d, 2017, * Prasented at ASH 2018 Annual Meeting. Data cutaf: Seplember 30, 2018 ¥ European Hematology Association 2019 Congress. Data cutell: January 2, 2018 5

Mot for promotional use.




Avapritinib is the only highly potent inhibitor of KIT D816V, the common
disease driver across systemic mastocytosis

40- KIT D816V MUTATION ALLELE FRACTION (MAF)'

Patients with advanced and non-advanced SM across avapritinib trials (N=115)

~095% of all patients had a 225% reduction

% Change from Baseline
=

A00 4 -

% reduction in KIT D816V MAF is correlated with improved overall survival in advanced SM?

1 Analysis of trial data from EXPLORER and PATHFINDER [data cutofi: August 30, 2019) and PIONEER (data cutoff: December 27, 2019). P

gblu&ﬂ!:lﬂ!i . # Jawhar, et al. Response and progression on midostaurin in advanced systemic mastocytosis: KIT D818V and other malecular markers, Blood, 2017,

Mot for promotional use.




Systemic mastocytosis represents a substantial portfolio value driver

PORTFOLIO OPPORTUNITIES ACROSS MAJOR MARKETS
— GIST OPPORTUNITY - r SM OPPORTUNITY —‘ — RET OPPORTUNITY —

~8,000

~75,000 ~10,000

patients patients patients

& - Figures are flusirative. Approsimate number of palients in major markels (US, EUS and Japan] based on estimaled prevalence for patients with advanced, indaleni and
blueprlnt smoldering SM and patients with =1L MTC with a RET mutetion and estimated incidence for patients with 230 GIST and PDGFRA mutant GIST and patiants with 210 7
HEDICIHES MNSCLC wilh a RET lusian,

Mot for promotional use.




Multiple significant clinical data disclosures planned in 2020

Q1 2020
pralsetinib in RET+ NSCLC
+ Updated PIONEER data for * Top-line VOYAGER data for m
avapritinib in ISM avapritinib in 3L GIST

+ Top-line ARROW data for » Top-line EXPLORER and

C o PATHFINDER data for
pralsetinib in RET+ MTC avapritinib in advanced SM

— Additional medical conference presentations planned throughout 2020 —

%blueprinr ISM, indolent systemic mastocytosis; GIST, gastrointestinal stromal tumors. MTC, medullary thyreid cancer, NSCLC, non-small eell lung cancer.
MEDICINES




PIONEER: A Randomized, Double-Blind,
Placebo-Controlled, Phase 2 Study

of Avapritinib in Patients with Indolent
or Smoldering Systemic Mastocytosis
with Symptoms Inadequately
Controlled with Standard Therapy

Cem Akin, Hanneke Oude Elberink, Jason Gotlib, Vito Sabato,

Karin Hartmann, Sigurd Broesby-Olsen, Mariana Castells,

Michael W. Deininger, Mark L. Heaney, Tracy |. George, Deepti

Radia, Massimo Triggiani, Paul van Daele, Daniel J. DeAngelo,

Oleg Schmidt-Kittler, Hui-Min Lin, Andrew Morrison, Brenton
Mar, Frank Siebenhaar, Marcus Maurer

American Academy of Allergy Asthma and
Immunology Annual Meeting
March 16, 2020

PIONEER &

Indolent & Smoldering SM




Disclosures

* AYVAKIT™ (avapritinib) is approved by the FDA for the treatment of
adults with unresectable or metastatic gastrointestinal stromal tumor
(GIST) harboring a platelet-derived growth factor receptor alpha
(PDGFRA) exon 18 mutation, including PDGFRA D842V mutations, in
the United States. Avapritinib has not been approved by the FDA or any
other health authority for use in the United States for any other
indication or in any other jurisdiction for any indication.

« All data in this presentation are based on a cut-off date of December
27, 2019 unless otherwise specified.
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Systemic mastocytosis (SM) is a clonal mast cell (MC) neoplasm driven

by KIT D816V

Hyperactivation and proliferation

Debilitating mediator symptoms in skin,
gastrointestinal and neurocognitive areas

Significant symptom directed polypharmacy

SM Prevalence of ~1:10,000
~32,000 estimated in US

Y
PRITPRIIRIEIY
tieteeeeeeeee
L
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~5% Advanced SM
Organ damage and decreased survival

ale ol > ol > ol » ol »
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~95% Non-advanced SM
Indolent and Smoldering SM

Suffer long-term with significant morbidity
and poor quality of life

No effective approved therapies to reduce
burden of disease
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Avapritinib targets D816V with objective and symptomatic responses in SM

Highly potent on KIT D816V

Objective responses in AdvSM

Biochemical IC;; = 0.27 nM’

b

Highly selective
kinome profile

AdvEM, advanced syslemic masiocyloses, K250, half-masimal inbibitony o
1. Evans EK el al_ Sei Travasd Med 201790301600, 2. Fadia D et &l Presented ai the 24% European Hemaiology Assoceation Congress, Srslerdam, the Matheclands, July 1316 20108, 3. Gollib MR et al. Blood. 2095133 (suppl 11:351.

Phase 1 EXPLORER trial

77% confirmed ORR2? in Advanced
SM at 2200mg once daily

Responses deepen over time

FDA Breakthrough Designation for

AdvSM

Registration-enabling
PATHFINDER trial in AdvSM is
currently enrolling

rale; G0, cnce daily.

Efficacy on AdvSM symptoms
Significant reduction in

AdvSM-SAF total symptom score®
Potential for resolution of
mastocytosis in skin?

Baseline On study
Kirome illustration reproduced sounssy of Cell Sigraling Tedhnology, Inc. (waw cellsgnal comy CETI). The foregoing websile is maintaivesd by CET) and Busprirt Medicings i nol responsible for ils conlent.
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Phase 2 PIONEER clinical trial in patients with non-advanced SM

Part 1: Dose Selection (fully enrolled)
Selection of well tolerated long term chronic dose with appropriate benefit-risk for indolent SM

rollover
avapritinib at RP2D + BSC

primary endpoint
determination of RP2D

avapritinib 50 mg QD + BSC (n=10)

Randomize
1:1:1:1

ritinib 100 mg QD + BSC (n=10)
. ! secondary endpoints Long term safety and efficacy
PHK, safety, changes
in mast cell burden and PROs

placebo QD + BSC

After determination of RP2D and analysis of Part 1, Part 2 opens

BSC, besl supporlive care, PK, pharmacokinetics, PRO, patient-reporlad oulsarms, RPZD, recommended parl 2 dose P I O N E E R @ 15




Phase 2 PIONEER clinical trial in patients with non-advanced SM

Part 2: Pivotal Efficacy (pending)
Registration-enabling portion powered to demonstrate efficacy over placebo

rollover
avapritinib at RP2D + BSC
secondary endpoints Long term safety and efficacy

Pk, safety, changes
in mast cell burden and other PROs

primary endpoint

avapritinib at RP2D + BSC
Randomize efficacy by TSS change
placebo QD + BSC

Key Eligibility Criteria
= Age 218 years, ECOG performance status 0-2
* Indolent SM confirmed by central pathology review of bone marrow biopsy, according to WHO criteria

+ Moderate-to-severe symptoms based on minimum mean TSS over the 14-day eligibility screening period
despite 22 classes of best supportive care (BSC) medications

ECOG, Eastern Cooperalive Oncalogy Group TSS, lalal symplormn score, WHO, Warld Heallh Organization P I O N E E R @ H




Baseline patient and disease characteristics

All doses (N=39)

Patient Demographics

Age (years), Median (range) 51(21-75)

Sex, n (%), Female 30(77)

ECOG PS, n (%), 0 12 (31)
1 19 (48)
2 8(21)

All doses (N=39)
SM Therapy, n (%)

Prior cytoreductive therapy 6 (16)
Midostaurin, imatinib, dasatinib, masitinib 5(13)
Interferon alfa 1(3)

Baseline Supportive Care Meds, median (range) 4(2-9)
H1 blockers 37 (95)
H2 blockers 30(77)
Leukotriene receptor antagonists 23 (59)
Proton pump inhibitors 18 (46)
Cromolyn sodium 12 (31)
Corticosteroids 6{15)
Omalizumab 9{23)

Patient Disposition

Weeks on study, median (range) 18 (1-36)

Still on study, n (%) 37 (95)

Discontinued study, n (%) 2(5)
Patient decision, n 1
Protocol non-compliance, n 1

Central diagnosis of indolent ISM, n (%) 39 (100)

Tryptase (central), ng/mL, Mean (SD) 84 (101)
Median (range) 45 (6-416)
<11.4 na/mL, n (%) 31 8)
11.4 to 20 ng/mL, n (%) 6 (15}
=20 ng/mL. n (%) 30 (77

Bone marrow core biopsy MC (central), %
Mean (SD) 16 (16}
Median (range) 10 (1-60)
MC aggregates present, % 90

KIT D816V mutation Local® Central NGS" Central ddPCR*
n (%) detected 31 (80) 11 (28) 37 (985)
Median MAF, % (range) - 11(1.9-31) 0.36 (0.0-30)

All data in this presentation are based on a cut-off of December 27, 2019 unless otherwise specified,

*Lgcal quanbiative and qualitative KIT tasting of bona marrow andior blood, vanous matheds and sansitivilies. "MGS=naxt genaratan saquancing largated myekid panal (cantral) in blood, algorithmic caling
sansfivity 1o 1.9% MAF; ~digital droplet PCR in blood (centrall, sensitywty to 0.02% MAF, detectad: positive at scresning or C107, Madian MAF and range a1 C101 in thees with any datacton, 15
G0, cycka 1 day 1: 15M, indolant systematic mastocytosis; MAF, mutation abale fraction; MC, mast cels: PS, performance status; 50, standard davistion




ISM-SAF, a reliable construct valid patient reported outcomes tools for ISM

ISM-Symptom Assessment Form (SAF)

« Clinical benefit measure and primary endpoint for
PIONEER trial

« Designed with input from disease experts, patients
and regulatory authorities to support regulatory
approval

Gl, gastroimestingl |SM, ndolant 5.
1. Shéalds A at &l Value Heath. 2015922 (suppl 35867368

ISM-SAF
Symptom

Abdominal pain

Diarrhea

Nausea

Spots

ltching

Flushing

Brain Fog

Headache

Dizziness

Bone pain

Fatigue

Score

Scored 0—10
daily (24 hour
recall) on a
handheld device

0is no
symptoms
10 is worst

Analyzed as a

14-day moving
average

~

| Groups

Gl
(0-30)

Skin
(0—30)

MNeurocognitiv
e
{0—30)

Total Symptom Score

(0-110)

16




Significant baseline sign and symptom burden in patients enrolled on PIONEER

TSS
80

- s Fatigue

Diarrhea

80

Nausea _Brain Fog
Dizziness | i Flushing
Abdominal Pain’ Spots
Headache | Bone Pain

Itching

=—— Mean Baseline Symptom Scores
All patients (n=39)

Every patient with significant
symptom burden at baseline

Most severe symptoms in the 14
days prior to dosing were fatigue,
brain fog, flushing and spots

>99% daily adherence to ISM-SAF
entry by patients

Mean Total Symptom Score: 53

7




MC-QOL, a Quality of Life questionnaire for patients with ISM

Mastocytosis Quality of Life (MC-Qol)
Questionnaire’

A quality of life tool developed for mastocytosis

27 questions across 4 domains: Skin, Symptoms,
Social Life/Functioning and Emotions

2 week recall, performed at every study visit

Each domain with 3 to 9 symptoms, each domain
score and Mc-QolL total score scaled to 0-100

1. Slebanhasr F at sl Allargy. 2016;71:864-87

Symptoms
B0

7o

B4

Social Life

Skin Functioning

Mean Domain Scores
Emotions Baseline

Mean MC-QoL Total Score: 60

18




Well tolerated safety profile across all doses with no grade 3 AEs at 25 mg

AE in >15% of placebo or avapritinib arms avapritinib
Placebo 25m 50 m 100 m
Frefsemsd.fsmm n=9 0] e I
) ) any grade | grade 3 |any grade| grade 3 |any grade| grade 3 |any grade| grade 3
APl SEAS 89 22 100 0 80 20 90 40
MNausea 22 0 10 0 60 10 40 0
Dizziness 22 0 30 0 30 0 40 0
Headache 11 0 30 0 30 10 30 10
Diarrhea 11 0 0 0 40 10 30 10
Fatigue 11 0 40 0 10 0 10 0
Face edema 0 0 10 0 0 0 40 0
Peripheral edema 0 0 10 0 20 0 20 0
Periorbital edema 0 0 0 0 20 0 30 0
Bane Pain 22 0 0 0 0 0 0 0

= No grade 4 or 5 AEs on study
» No patients discontinued treatment due to AE or progression to AdvSM
= No neutropenia, anemia, thrombocytopenia or intracranial bleeding

= One grade 3 cognitive disorder in the 100 mg cohort resolved following dose modification; patient remains on
treatment at 25 mg

19
AE, adverse event




Avapritinib significantly improves overall SM symptoms compared to placebo

407 == placebo (n=0)

5g4 = avapritinib alldoses (n=30}

ISM-SAF Total Symptom Score
mean % change from baseline

95% confidence interval
=60 T T T T
L] 4 8 12 16

Weeks

n is number dosed in each cohart

~30% mean symptom reduction at 16
weeks in avapritinib treated patients
measured by ISM-SAF TSS

~3% mean symptom reduction in placebo

Difference is statistically significant
(p=0.001) at 16 weeks of therapy

20




Avapritinib 25 mg QD achieves similar reduction to 100 mg QD by week 16
7 25mg QD 101 50 mg QD 1o 100 mg QD

-309

= placabo (n=9) 40 T

ISM-5AF Total Symplom Score
mean % change from baseline
mean % change from baseline
mean % change from baseline

= placebs (n=9)

== placebo (n=9)
= avapritinic 25 mg (n=10}

= avaprilinib 50 mg (n=10} == avapritinib 100 mg (n=10}
-50 T T T T -50 T T T T -50 T T T T
o 4 B 12 18 o 4 8 12 16 a 4 & i2 18
Weeks Weeks Weeks

25 mg QD demonstrates similar % reduction in mean symptom burden to 100 mg dose at week 16

avapritinib 25 mg QD selected as the RP2D

25 mg dose provided similar mean improvements as higher doses with better tolerability

n is number dosed in each cohort o




Avapritinib 25 mg QD achieves symptom reduction in GI, Skin
and Neurocognitive symptom groups compared to placebo

placebo — avapritinib 25 mg QD
Gl Gl

ISM-SAF Symptom Group
Mean Scores

— Baseline
--- Week 16

Neurocognitive Neurocognitive

Skin

22




Avapritinib 25 mg QD improves most bothersome symptom group

* Improvements in most bothersome symptom
group at baseline for each patient

* The most bothersome symptom group for
these patients were:
» 47.4% Skin
« 47.4% Neurocognitive
404 « 5.2% Gl

= placebo (n=9)

=20

-30

mean % change from baseline

= avapritinib 25 mg (n=10)

-50

Most Bothersome Symptom Group at Baseline

23




Avapritinib 25mg QD improves individual symptoms compared to placebo

placebo avapritinib 25 mg QD
TSS TSS
Diarrhea Diarrhea o s Fabgue

Nausea _Brain Fog Mausea Brain Fog
Dizziness + Flushing Dizziness Flushing
Abdominal Pain Spots Abdominal Pain’ Spots
Headache A4 Bone Pain Headache ' Bone Pain

Itch-ng Itching

Mean Symplom Scores
— Baseline -== Week 16

24




MC-Qol Total Score
Meaan % change from baseline

Improvements in Quality of Life with avapritinib 25mg QD by MC-QolL

MC-Qol total score

1 = placebe (n=9)

= avaprilinik 25mg (n=10}

placebo

Symploms
o avapritinib 25 mg QD

Symptoms
s}

Social Life

Stin Functoning

Social Life
Functigning

Mean Domain Scores
— Baseline
=== Week 16

Emations

Emations

25




Objective reductions in mast cell burden at 25 mg vs placebo

Serum Tryptase (central) Bone Marrow Mast Cells (central)* Blood KIT D816V allele fraction (central)

200°%
{10 o i) 100%
120% 1o 40%)

25 mg Placebo
20 - (n=10) (n=9)

Best Change from Baseline (%)

26
*Bone marrow MC asseasment in M may have variability in sampling due to patchy neture of diseasa. Mo patient on study has progreased to advanced disease. #patient received high dose IV steroids.




Conclusions

Avapritinib treatment results in a statistically significant reduction in total symptom score at 16 weeks

Avapritinib has a favorable safety profile in patients with indolent SM, supporting further evaluation of
a chronic dosing regimen

» 95% of patients remain on study, with no discontinuations for AEs
- No grade 23 AEs occurred in the 25 mg QD cohort

Avapritinib 25 mg QD achieves clinically meaningful improvements at 16 weeks and is the
recommended part 2 dose

- Reductions in bone marrow MC burden, serum tryptase and blood KIT D816V allele fraction

= Improvements in clinical outcomes, as measured by ISM-SAF total symptom score and all symptom
domain scores, at week 16

« Improvements in quality of life, as measured by MC-QoL overall score and all domain scores, at week 16

Part 2 of the registration-enabling PIONEER study is anticipated to initiate patient screening in June 2020

a




Registration strategy in indolent SM

Andy Boral, MD, PhD, Chief Medical Officer

Kolveprint”




Blueprint Medicines is pioneering the path to registration in indolent SM

Lowest effective dose Validated, Efficient
to enable clinically important registration-enabling
chronic treatment outcome measures clinical trial design

e ‘-
Mot for promotional use




Safety results for avapritinib 25mg QD are similar to placebo at 16 weeks

AE in >15% of placebo or avapritinib arms avapritinib

Placebo 25m
Preferred term s "=“f
an an
% of subjects with 21 AE grage grade 3 grage grades
89 22 100 0
Nausea 22 0 10 0
Dizziness 22 0 30 0
Headache 11 0 30 0
Diarrhea 11 0 0 0
Fatigue 11 o] 40 0
Face edema 0 0 10 0
Peripheral edema 0 8] 10 0
Periorbital edema 0 0 0 0
Bone Pain 22 0 0 0

%‘bluegg;iﬂ!;

Mot for promotional use

Data presented in Barch 2020 at AA8881 annual meeting, Data cutaf: December 27, 3019,

AVAPRITINIB 25 MG QD

+ No patients had serious AEs

o 2 patients treated with placebo had serious AEs, 1 with
psychogenic seizure and 1 with diffuse cutaneous mastocytosis

* No patients had dose modifications

+ No patients discontinued due to AEs




The ISM-SAF and MC-QoL outcome measures are highly correlated

Mean change in ISM-SAF TSS and MC-QolL

{All avapritinib cohorts versus placebo)

40 -
30+
20
10

0
=10+

=20 -

% change from baseline

-30
-4 -
=50

%-blueg

.."‘\ ¥
g —_—
= e T e . — -
* ‘H-..‘\ —————— - — - e -
&‘\H H‘-ﬁ-_q_‘
— ——
o e P B
R -
4 8 12 16

Weeks

rint‘ Data cutoff: December 27, 2019,

EDICINES

Mot for promotional use

Correlation from baseline to Week 16
+ Pearson correlation co-efficient: 0.65

- Spearman correlation co-efficient: 0.69

MC-CQlol — placebo
ISM-SAF TSS - placebo

ISM-SAF TSS — all avapritinib
MC-QoL - all avapritinib




Avapritinib 25 mg QD improves all quality of life domains measured by
the MC-QoL by 16 weeks

Avapritinib 25 mg QD Placebo
20 20
127
10 10
; e 1.7
= 04 —
| i =
_E : E .10 —
; 5
] - 2 20 4
P #
. 20,
40
T T -ﬁ]- T T
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Avapritinib 25 mg QD demonstrates clinically meaningful changes in
disease severity, as measured by the MC-QoL

MC-QolL DISEASE SEVERITY"2
{Baseline to Week 16)

Avapritinib 25 mg QD

I
J\Ha:shg:lflipﬁ + 71% with mild disease at 16 weeks
timas per day . 36‘% improved

Placebo
Affacted multipla + 0% with mild disease at 16 weeks
times per week ﬂ ﬂ ﬂ I + 50% worsened
Mild
Affsctad multipla , (Q\\
times per monith i = Baseline hr = Week 16

Awapritinib 25 mg QD (n=7) Placebo (n=6)
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36 year old female with ISM previously diagnosed with cutaneous mastocytosis
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At Baseline
+ Cutaneous lesions with flaring and itching
+ Diarrhea, abdominal pain, bloating
* History of anaphylaxis with facial swelling and throat closing
* Loratidine gAM, cetirizine gPM, ranitidine BID, cromalyn QID

At week 24

On avapritinib 25 mg QD at week 24

* Eliminated MC aggregates, tryptase -82%, KIT D816V -40%
* Now minimal Gl issues, skin improvement

* Only one related AE of dry eye (grade 1) 34

Abdomen Rear right leg




Next steps for PIONEER trial of avapritinib in indolent SM

PIONEER PIONEER

Dose-finding RP2D Registration-enabling
Part 2

Change in ISM-SAF

total symptom score

LA 25mg QD |

Complete i Planned initiation June 2020

PIONEER REGISTRATION-ENABLING PART 2

Design: Randomized, double-blind, placebo-controlled treatment period, followed by open-label expansion

Key endpoints: ISM-SAF total symptom score (primary), measures of mast cell burden, quality of life, concomitant medications
Sample size: =200 patients

Duration: ~6 months

Timeline: Plan to initiate patient screening in June 2020 and complete enroliment by the end of 2020
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Opportunity to deliver therapeutic value
to patients with SM

Christy Rossi, Chief Commercial Officer

Kolveprint”




Systemic mastocytosis is a rare disease with high medical need and a
population size comparable to cystic fibrosis and hemophilia

‘ Hemophilia

';40' Systemic % Cystic
o®¢ Mastocytosis Fibrosis
~32,000 patients ~30,000 patients
in the U.S." in the U.S.2

~$4.0 billion

Vertex Pharmaceuticals global
CF product revenues in 20194

~20,000 patients

inthe U.S.2

~$4.6 billion

Overall estimated U.S. hemophilia
product revenues in 20185

1 Based on esfimaled prevalence for advanced, indalent and smuldumg SM ‘Eyshc Flhmls Fumdallun mhslle Avalahl= al: warw.cf gm!ﬂg 5-CFAboul-Cyslic.
_[ll=arders -

Flbrosls. # Mational Hemophdia Foundation website. Available st waw

A Wartex

blueprint- Pharmaceuticals Inc. press releass on January 30, 2020, 5“6 at h:l'nuplnlla drug pnnes and rh.c markel Blwsp;l;g hvﬂ;l;lg at: www _EMHMEML 17
WEDICINES at-hemophilia-drg-pricas-and-the-marke. July 3, 2018, CF, cystic fibresls. CF and hamaphilia product revenuss Included for lllustration purposes onty.




Most patients with ISM experience debilitating symptoms that profoundly
impact their quality of life

At baseline, patients in PIONEER had multiple ISM symptoms have a profound impact on
unresolved morbidities related to their ISM:" patient quality of life:2

89% had gastrointestinal disorders MC-QoL

Questionnaire
(n=39)

) 67% had nervous system disorders

Social L

Skin Funchoning

67% had skin or subcutaneous tissue
disorders

Mean baseline total

. score: 60
55% had musculoskeletal or connective T

tissue disorders Emotons — Bassing

i . 1 Rewiew of patiant medical histories for PIGNEER mal placebo cohot, ® Data cutoff: December 27, 2019,
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EDICINES

Mot for promotional use




Management of ISM often requires extensive healthcare system utilization

Symptoms result in need for urgent
113 of patients visited a doctor more and/or inpatient hospital care'

than 10 times in the past year’

75% of patients have taken 24 classes
of drugs'

Advanced SM
92%
ISM/SSM

58%

Has the participant ever been
77% of patients have been prescribed admitted to the ER due to

and 60% carry self-injectable their mastocytosis?
epinephrine at all times?

%bluegrint“ 1 Mest Cell Connact ragistry data on file. Enroliment intlsted December 1, 2015, Date cutoft: August 20, 2018,

L e  Jennings S at al, J Allergy Clin Immunel Pract, 2014:201:70-78 #
£
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Finding patients is about looking for them

German experience: SM patients are found We are now actively engaging to enable
near centers with capacity to diagnose patient identification globally

Hallmark SM signs and symptoms:
skin lesions, anaphylaxis, Gl distress

Serum tryptase

r

KIT D816V mutational testing
with high-sensitivity assay

%blueprinr German Registry on Disarders of Eosnophils and Mast Calls, Schwaab et al, DGHO 2018, Graphic courlesy of Andreas Reiter. m
L]
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Avapritinib is the only highly potent inhibitor of KIT D816V, the genetic
driver of SM, and has an unparalleled clinical profile

Reduces mast cell burden Improves disease symptoms Improves quality of life

KIT D816V mutant allele fraction ISM-SAF total symptom score MC-Qol tofal score
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Favorable safety profile for once-daily oral avapritinib 25 mg supports evaluation of chronic treatment

%blueprint- Data reparted at AARA Annual Meeting in March 2020, Data cidoff: December 27, 2019,
W

EDICINES

Mot for promotional use

Ll




Kbivees!p!;s

Questions & answers




EARLY-STAGE LATE-STAGE REGULATORY
DISCOVERY DEVELOPMENT DEVELOPMENT SUBMISSION AFFROVED

Awapritinib (KIT & PDGFRA)

Pralsetinib (RET)

El

Fisogalinib (FGFR4)

>

BLU-263 (KIT) CEEETE

L ]
BLU-845 (EGFR= tripla mutant)

L
(EGFR+ double mutant)
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Exhibit 99.2

Blueprint Medicines Announces Part 1 Results from PIONEER Trial Showing Broad Activity of Avapritinib Across Measures of
Mast Cell Burden, Clinical Outcomes and Quality of Life in Indolent Systemic Mastocytosis

-- Avapritinib showed a statistically significant improvement in patient-reported
outcomes, the primary measure of clinical benefit in PIONEER --

-- Avapritinib was well-tolerated across all three doses; no patient discontinuations due to AEs --

-- 25 mg QD selected as recommended Part 2 dose, based on consistent and clinically important improvements across multiple measures of
efficacy and a well-tolerated safety profile --

-- Blueprint Medicines to host investor conference call and webcast today at 7:30 a.m. ET --

CAMBRIDGE, Mass., March 16, 2020 — Blueprint Medicines Corporation (NASDAQ: BPMC), a precision therapy company focused on
genomically defined cancers, rare diseases and cancer immunotherapy, today announced updated results from the Phase 2 PIONEER trial of
avapritinib in patients with indolent systemic mastocytosis (SM) showing significant clinical improvements versus placebo. In Part 1 of the
PIONEER trial, patients treated with avapritinib showed a statistically significant mean decline of approximately 30 percent in total symptom
score (TSS) at 16 weeks, as measured by the Indolent SM Symptom Assessment Form (ISM-SAF), and reductions in symptom scores have
deepened over time. In addition, patients treated with avapritinib achieved consistent improvements across objective measures of mast cell
burden and patient-reported quality of life. Avapritinib was well-tolerated with no patients discontinuing treatment due to adverse events
(AEs). Based on the full Part 1 data, 25 mg once daily (QD) has been selected as the recommended Part 2 dose (RP2D). Results from this
data presentation will be available on an American Academy of Allergy, Asthma & Immunology (AAAAI) virtual forum, which

was established following the cancellation of the 2020 AAAAI Annual Meeting: https://education.aaaai.org/annual-meeting-abstracts/.

SM is a rare disease driven by the KIT D816V mutation and characterized by uncontrolled mast cell proliferation and activation. The
disorder can lead to debilitating symptoms and life-threatening complications. Avapritinib is a potent and highly selective inhibitor of D816V
mutant KIT.

“Indolent SM causes devastating symptoms that wreak havoc on patients’ lives, often involves a high polypharmacy burden, and may result
in frequent urgent care visits and hospitalizations,” said Cem Akin, M.D., Ph.D., Professor of Medicine at the University of Michigan and an
investigator on the PIONEER trial. “These data show the promise of avapritinib to offer sustained, clinically meaningful improvements
across multiple measures of disease, including quality of life and reductions in mast cell burden, and a well-tolerated safety profile.
Avapritinib has the potential to advance treatment beyond symptomatic therapies and fundamentally change the way we manage this
debilitating disease.”

“Avapritinib was specifically designed to inhibit D816V mutant KIT, with the goal of delivering transformative benefit to patients,” said
Andy Boral, M.D., Ph.D., Chief Medical Officer at Blueprint Medicines. “In indolent SM, these placebo-controlled data are the first to show
consistent clinical activity across multiple measures of disease, from mast cell burden to clinical outcomes and quality of life. The results
continue to build our confidence that by potently targeting the underlying cause of the disorder, we are enabling profound benefits across the
spectrum of SM.”

Blueprint Medicines plans to initiate patient screening for the registration-enabling Part 2 of the PIONEER trial in June 2020. Part 2 is
designed to evaluate the efficacy of avapritinib at the RP2D versus placebo. Blueprint Medicines anticipates completing enrollment in Part
2 of the PIONEER trial by the end of 2020.

Highlights from the Part 1 PIONEER Trial Data in Indolent SM

Part 1 of the PIONEER trial was designed to determine the RP2D by evaluating three doses of avapritinib (25 mg, 50 mg and 100 mg QD)
versus placebo. Key eligibility criteria include adults with indolent SM confirmed by central pathology review and moderate-to-severe
symptom burden despite best supportive care medicines. Overall, 39 patients were enrolled in Part 1 across four concurrent cohorts,
consisting of 10 patients each in the avapritinib dose cohorts and nine patients in the placebo cohort.




Patient-reported outcomes (PRO) data were collected using the ISM-SAF, which was designed with input from disease experts, patients and
regulatory authorities to support registration. All results are as of a data cutoff date of December 27, 2019.

Baseline Patient Characteristics

Patients had high symptom burden at baseline, with a mean ISM-SAF TSS of 53 on a scale of 0 to 110. Eight patients (21 percent) had an
Eastern Cooperative Oncology Group Performance Status of 2, reflecting the inability to carry out any work activities. Patients received a
median of four best supportive care medicines at baseline (range: 2-9). Median serum tryptase was 45 micrograms per liter (the upper limit of
normal is 11.4 micrograms per liter). A high sensitivity polymerase chain reaction assay on peripheral blood detected the KIT D816V
mutation in 37 patients (95 percent).

Clinical Activity

Avapritinib showed broad activity across measures of mast cell burden, the PRO clinical benefit measure and quality of life. The consistency
of results observed across multiple measures of disease burden support the further evaluation of avapritinib in indolent SM. At 16 weeks,
patients had a statistically significant reduction in ISM-SAF TSS, with a mean improvement of approximately 30 percent across all
avapritinib dose cohorts compared to approximately 3 percent in the placebo cohort (p=0.001). As of the data cutoff date, 37 patients (95
percent) have remained on study with a median follow-up of 18 weeks.

Results from the 25 mg QD dose cohort show important clinical activity, including meaningful declines in serum tryptase, bone marrow mast
cells and KIT D816V allele burden. Treatment with avapritinib led to consistent reductions in the ISM-SAF TSS, gastrointestinal domain,
skin domain and each individual symptom. Symptom improvements in patients treated at 25 mg QD continued to deepen over time.

Mean Percent Changes in ISM-SAF at 16 Weeks

Avapritinib, 25 mg QD Placebo
TSS -31% -3%
Skin domain -37% +3%
Gastrointestinal d i -25% +6%
Neurological symptoms -26% -8%

Data from the Mastocytosis Quality of Life (MC-QoL) questionnaire, a PRO tool developed for mast cell disorders, show improvements in
quality of life for patients receiving avapritinib and support the results observed with the ISM-SAF. Patients in the 25 mg QD dose

cohort had a mean reduction of 34 percent in the total MC-QoL score and improvements in all four domains assessed (symptoms, social life
functioning, emotions and skin). A 7 percent increase from baseline was observed in the placebo cohort.

Safety

The safety profile of avapritinib supports chronic dosing in indolent SM. All doses of avapritinib were well-tolerated and no patients
discontinued treatment due to AEs. No patients treated with avapritinib in the 25 mg QD dose cohort had serious AEs, Grade 3 or higher
AEs, or dose modifications. In the placebo cohort, two patients (22 percent) had Grade 3 AEs, one with seizure and one with diffuse
cutaneous mastocytosis; these events also met criteria for serious AEs.

Conference Call Information

PIONEER trial data were previously accepted as a late-breaking oral abstract at the 2020 AAAAI Annual Meeting. Due to the cancellation of
the AAAAI Annual Meeting, Blueprint Medicines is reporting the data during an investor conference call and webcast today at 7:30 a.m. ET.

To access the live call, please dial (855) 728-4793 (domestic) or (503) 343-6666 (international), and refer to conference ID 1590639. A
webcast of the conference call will be available in the Investors & Media 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 SM

SM is a rare disease driven by the KIT D816V mutation. Uncontrolled proliferation and activation of mast cells result in chronic, severe and
often unpredictable symptoms for patients across the spectrum of SM. The vast majority of those affected have non-advanced (indolent or
smoldering) SM, with debilitating symptoms that lead to a profound, negative impact on quality of life. A minority of patients have
advanced SM, which encompasses a group of high-risk SM subtypes including aggressive SM, SM with an associated hematologic neoplasm
and mast cell leukemia. In addition to mast cell activation symptoms, advanced SM is associated with organ damage due to mast cell
infiltration and poor overall survival.

Debilitating symptoms associated with SM, including anaphylaxis, maculopapular rash, pruritis, brain fog, fatigue and bone pain, often
persist despite treatment with a number of symptomatic therapies. Patients often live in fear of attacks, have limited ability to work or
perform daily activities, or isolate themselves to protect against unpredictable triggers. Currently, there are no approved therapies that
selectively inhibit D816V mutant KIT.

About AYVAKIT™ (avapritinib)

AYVAKIT™ (avapritinib) is a kinase inhibitor approved by the FDA for the treatment of adults with unresectable or metastatic
gastrointestinal stromal tumor (GIST) harboring a PDGFRA exon 18 mutation, including PDGFRA D842V mutations. For more information,
visit AY VAKIT.com.

Avapritinib is not approved for the treatment of any other indication, including SM, in the U.S. or any other jurisdiction by the FDA or any
other health authority.

About the Clinical Development Program for Avapritinib

Avapritinib is an oral precision therapy that selectively and potently inhibits KIT and PDGFRA mutant kinases. Blueprint Medicines is
pursuing a broad clinical development program for avapritinib for advanced, smoldering and indolent SM, as well as across multiple lines of
GIST treatment.

Avapritinib is uniquely designed to selectively bind and inhibit D816V mutant KIT, the common driver of disease in approximately 95
percent of all SM patients. Preclinical studies have shown avapritinib potently inhibited KIT D816V at sub-nanomolar potencies with
minimal off-target activity. In addition, 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.

The FDA has granted Breakthrough Therapy Designation to avapritinib for two indications: one for the treatment of advanced SM, including
the subtypes of aggressive SM, SM with an associated hematologic neoplasm and mast cell leukemia, and one for the treatment of
unresectable or metastatic GIST harboring the PDGFRA D842V mutation.

Patients and clinicians interested in ongoing or planned clinical trials can contact the Blueprint Medicines study director at
studydirector@blueprintmedicines.com or 1-617-714-6707. Additional details are available at www.blueprintclinicaltrials.com or
www.clinicaltrials.gov.

About the Phase 2 PIONEER Trial

PIONEER is a randomized, double-blind, placebo-controlled, registration-enabling trial evaluating avapritinib in patients with indolent and
smoldering SM. The trial includes three parts: dose-finding Part 1, registration-enabling Part 2 and long-term treatment Part 3. All patients
who complete Parts 1 or 2 will have an opportunity to continue to receive treatment with avapritinib in Part 3. Key trial endpoints include the
change in patient-reported disease symptoms as measured by the ISM-SAF TSS, quantitative measures of mast cell burden and safety. Part 1
has completed patient enrollment. Blueprint Medicines plans to initiate patient screening for Part 2 in June 2020 at sites in the United States,
Canada and European Union. Additional details are available at www.blueprintclinicaltrials.com/SM/ or www.clinicaltrials.gov.




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 have one FDA-approved precision therapy and are currently advancing multiple
investigational medicines in clinical development, along with a number of 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 development of its drug candidates, including the
timing, design, implementation, enrollment, plans and announcement of results regarding Blueprint Medicines’ ongoing and planned clinical
trials for avapritinib in SM; plans, timelines and expectations for initiating patient screening in Part 2 of the PIONEER trial and for
completing enrollment in Part 2 of the PIONEER trial; expectations regarding the potential benefits of avapritinib in treating patients with
SM; and Blueprint Medicines’ strategy, goals and anticipated milestones, business plans and focus. The words “aim,” “may,” “will,” “could,”
“would,” “should,” “expect,” “plan,” “anticipate,” “intend,” “believe,” “estimate,” “predict,” “project,” “potential,” “continue,” “target” and
similar expressions are intended to identify forward-looking statements, although not all forward-looking statements contain these identifying
words. Any forward-looking statements in this 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
Blueprint Medicines’ ability and plans in continuing to establish a commercial infrastructure and successfully launching, marketing and
selling any current or future approved products; Blueprint Medicines’ ability to successfully expand the approved indications for AYVAKIT
or obtain marketing approval for AYVAKIT in additional geographies in the future; the delay of any current or planned clinical trials or the
development of Blueprint Medicines’ drug candidates, including any drug candidates licensed to third parties; 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 or licensing arrangements.
These and other risks and uncertainties are described in greater detail in the section entitled “Risk Factors” in Blueprint Medicines’ filings
with the Securities and Exchange Commission (SEC), including Blueprint Medicines’ most recent Annual Report on Form 10-K, as
supplemented by its most recent Quarterly Report on Form 10-Q and any other filings that 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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