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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 January 9, 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: January 9, 2017 By: /s/ Jeffrey W. Albers
Jeffrey W. Albers
Chief Executive Officer
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Forward-looking statements

This presentation contans forwand-looking stalements a8 defimed in the Private Sacunbies Libgaton Reform Act of 1905, as amended. The words “may,” “will " “could,” “would," “should,” “expect,” “plan,”
“anliopate,” “inend,” “bebeve,” “estimale,” “predict* ‘peoject,” “polential " “conbinue " “target’ and senilar expressions. ane intended 1o identify forward-looking statements, although not all forward-locking stalements
contan these identfnng words

Ini this preseniation. lorward-locking stalements inchude, withoul brstabon, statements about plans and timedines for the climcal developmend of BLU-285, BLLL55A and BLUSBET and the abdity of Bluepnnd
Mesdicines Corpeeation (the "Company”) lo imglement those cinical development plans; the polertial benefits of the Company's cument and futune dnug candidates in irealing patients; plans and timelines for
regulalory submissions, Hings or discussions; plans and bmedines. for the deselopment and commencialzabon of companion dagnoshcs for the Comparry's cument of futune drug candidates, plans and trmelmes for
current ar fulure discoveny programs, plars and Bmebnes for fuluee collaborations, if any, with slmngn:fum: et fulure hinancial performande af the Compary. and the Company's siralegy, busingss plans and
Tociss. The Comparry has based these forward-loolong Slalements on management's curment p ] and propschors. While the Company belhevis thiss expectabons, assumpbons,
estimates and propections ane reasonable, such forward-lookong statements are only predichons: and mvo*m llr-mn and unknown rsks, uncertanbes and other mportant faciors, many of whech are biyond the
Company's contral and may cause actual mesulls, performance or achievements io differ matorially from those expressed or impled by any forwand-locking stafements. These nisks and uncerdantbes include.
without limitation, risks and uncertainties related to the delay of any cument or fubure clinical tnals or the development of the Company’s drug candidates, ncluding BLLU-285, BLU-554 and BLU-G67, the Comparry's
adwancement of multiphs earfy-stage efforts; the Company's ability 1o successfully demorstrate the efficacy and salety of its drug candidiates; the prediinical and dinical results Sor the Company’s dnag candidates
wiich may nod suppoet further development of such drug candidales; achons or decrsions of regulatory agencies or authonies, which may affect the wwisabon, iming and progress. of cument or future climcal frials
the Company's ability o obiain, mamiain and enforce paient and other ndellectual property profection for any drug candwdales i is developing: the Company's atelity fo develop and commercalize companson
diagnosiics for its cument and fulure drug candidates, ncheding a companion disgnostic for BLU-554 with Venlana Medical Systems, Inc. and a companion diagnostic for BLL-285 with QIAGEN Manchesler
Limited; and the success of the Company's rare genetic dsease collaboration wath Alexion Pharma Holding and its cancer immunotherapy colaboraton with F. Hofimann-La Roche Lid and Hofimann-La Rioche:
[

These and othes risks and uncertamties ane described in greater detail under “Risk Factors” in the Company's Cuanerly Report an Form 10-0) for the quarter ended Saptember 30, 2016, as filed with the Secunties
and Exchange Commissacn "SECT) on Movember 10, 2016, and any ather filmgs the Company may make with the SEC in the future. The Company cannot guarantes fulure resulls, oulcomes, kevels of activity
periormance, developments, of achivements, and there can be no assurance that the Company's expectabors, inbentions, anbopabions, belbefs, or peojechions wil resull of be achieved of accomphshed, The
forsvard-looking siatements in this presentaton are made only as of the dale hereol, and except as required by law. the Company underiakes no cbiigaton io updaie any forward-looking sialements contained n
this presentabon as a resull of new informaton, fubure everts of olhermse

This presentation slso contains and oifer data made by independent parties and by the Company relating jo market size and growth and ather data about the Company's industry

These data wobve 3 number of Essumpbons and lmitabions, and you are cauboned ol to gve undue wesghl 10 such estimates. In addibon, propchions, ssumpbans and estmates ol the Company's fulune
performance and e fubee pesformance ol the markets m whech the Company operaties are necessanly sulesct 1o @ hagh degree of uncertmnty and nsk




Successful execution in 2016 establishes momentum for 2017

2016 ACCOMPLISHMENTS

Clinical v" Achieved proof-of-concept in 3 lead clinical trials in 4 patient populations
Development v" Filed IND for BLU-667 in RET

v" Disclosed new PRKACA discovery program

Discovery .
Initiated new wholly-owned and partnered programs
v" Maintained financial strength, including a December 2016 financing of
Corporate ~$135M in net proceeds

Entered into strategic cancer immunotherapy collaboration with Roche




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
. BLU-554: plan to present updated data in advanced HCC

( ESTABLISH REGISTRATION PATHWAY
. Interactions with global regulatory authorities
J

+  Adwvance most rapid path to NDA
p
ADVANCING PIPELINE
+  BLU-667: initiate phase 1 study in NSCLC, thyroid and other solid tumors

. Progress whaolly-owned and partnered programs and initiate new programs
.

-
BUSINESS DEVELOPMENT

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




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 expansicn stage of Phase 1 study®
G Explore expeditad clinical development pathways with regulatory authorifies
Expand clinical development plan to include opportunities for earlier lines of therapy or combinations

Ipdate data from Phase 1 study in advanced SM

g“‘]'zss 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
BLL-667 Initiate Phase 1 dose escalation study®
RET
Explore polential strategic collaborations
Corporate

Advance discovery pipeline with the nomination of at least one new discovery program




Innovative science and talented people drive Blueprint Medicines

Building a sustainable company

Multiple paths to potential approvals and
risk dive i

Broad diversified pipeline

Pursuing expedited path to deliver
new freatments

Differentiated approach to oncology

Targeting mole disease drivers




Unparalleled discovery platform that rapidly advances drug candidates

@
*  High-quality medicinal chemistry HIGHLY SELECTIVE AND POTENT
starting points N & KINASE INHIBITOR DRUG CANDIDATES
»  Ability to craft drug candidates to =Y
previously difficult targets NS . BL?-tE_BS - Inhibitor of PDGFRa and KIT
mutatons
TARGET » BLU-554 - Inhibitor of FGFR4
DISCOVERY ENGINE «  BLU-667 - Inhibitor of RET fusions and
@ mutations

* Precision target product profiles

« Identify targets from Kinases of
Unknown Biology (KUBs)




Robust pipeline of diverse clinical-stage assets

BLU-285
Inhibitor of PDGFRa D842y and KIT
mutations inchuding exon 17 mutations

BLU-554
Inhibitor of FGFR4

BLU-667
Inhibitor of RET fusions, mutations and
resistant mutants

PRKACA
Inhibitor of PREACA fusions

Cancer immunotherapy
Immunokinases

Rare genetic disease

PHASE 1 - HEPATOCELLULAR CARCINOMA

~MSCLC, Tt

UP TO 5 PROGRAMS, STAGE UNDISCLOSED ((; Roche
TARGET AND DEVELOPMENT STAGE UNDISCLOSED AT EsicIr




Leveraging our scientific platform in collaborations

O)

%blueﬁﬁ.iﬂ!u @

KINASE-FOCUSED DRUG
DISCOVERY PLATFORM

AT EXION  RARE GENETIC DISEASE EXPERTISE

Undisclosed kinase target in a rare genetic disease

Blueprint responsible for discovery and preclinical
development

Up to $250M in milestones®

Up to 5 small-molecule therapeutics targefing immunokinases
Retained research, development and commercial rights

CANCER IMMUNOLOGY EXPERTISE

Up to $250M prior to licensing™*




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




BLU-554 is a highly selective and potent inhibitor of FGFR4

Liver cancer is 2nd leading cause of cancer death
worldwide
Sorafenib used first line with a response rate ~2%;
median time to progression 3-6 months

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

Encouraging single agent activity in heavily pre-
treated patients

o Potential for combinations with |0 and other targeted agents

websife is maintained by CSTI, and Bluepnnt Medic nes @m0t responsible for e




BLU-554 Phase 1 study design in advanced hepatocellular carcinoma

Part 2: Dose expansion

Amplified N

Determine MTD v
and RP2D Overexpressed without amplification .
600 MNQD !
Non-overexpressed .

Enrollment ongoing

NEXT STEPS
+  Assessment of response by FGF19 expression sub-type

*  Planning to increase cohort sizes and evaluate BID dosing

»  Evaluation of additional development options, including opportunities to move to earlier lines of therapy and
combination approaches

BID, twice a day, MTD, maximum lolerated dose; RP2D, recommended Phasa 2 dasa




Proof-of-concept established for highly selective targeting of FGFR4 with
BLU-554 in advanced HCC

MNon-overexpressed . Overexpressed .
# 50 0 G- Mot evahusbleiminoun B -
TRA i
Em oy CLINICAL ACTIVITY
E E 420900 B0 e L ) )
13 » EE N anr . »  50f 10 FGF19 IHC+ patients with radiographic
S8 I I I B o, ; fumor shrinkage
GE lmmuu . [ ES b
Sw 600280 o. i
22 w 420 900 !
w3 - : SAFETY
=X -0 1
[+ ' . (v o )
g = -4 B MTD defined at 600 mg QD
2 W w « 2 patients discontinued BLU-554 due to
z bl treatment-related toxicity, 1 treated at a dose
L 0 ¥
a abaove the MTD
Yoy + 17 (68%) patients had AEs of Grade 3 or

greater, AEs in 12 (48%) were treatment-
related

TREATMENT CYCLE
e T YL T Y

-
¥ -
$ 4
I I I 1 I I

PATIENT




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




Advanced GIST is a rare sarcoma of the Gl tract

PDGFRa-driven patients have no effective treatment options; currently approved therapies’
response rate near zero and disease progression occurs within ~ 3 months

KIT-driven GIST patients eventually run out of options due to available therapies losing impact
or intolerable side effects

ORR ~60% | PFS 19mo ,\I ORR ~7% | PFS 6mo ORR ~5% | PES 4.8mo f@
1 1 t |
=

=/

1L 2L aL
MATINI NITI
IMATINIE SUNITINIE BSC OR TRIAL




Activating receptor tyrosine kinase mutations drive metastatic GIST

Activation loop mutations are associated with
resistance to therapy

KIT ~ 80% PDGFRa ~ 8%
PREVALENCE

® Extracediular domain ) § )
Resistance mutation Primary Secondary
o o OO KIT Exon 17 ~1% SoE el
e 3L ~ 90%
® Kinase domain-1 PDGFRa -
. . D842V 5-6% rare
= Kinase domain-2 ®®
- [activation laog) -
® Primary mutational hotspots (® Resistance mutations
= KIT exons 9 or 11 - KITexons 13and 17

— PDGFRa exons 12 or 18 (D842V) - PDGFRa exon 18 (DB42V)




Proof-of-concept established for BLU-285 in advanced GIST

Part 2: Dose expansion

PDGFRa D842-mutant GIST

Determine MTD »
and RP2D
KIT-driven GIST .
SUMMARY OF SAFETY DATA NEXT STEPS
+«  BLU-285 has been well tolerated on a QD schedule at «  Continue dose escalation to defing an MTD and RP2D
doses of 30-400mg = Assessment of response rate by patient sub-type

+  Grade J treatment-related AEs in 3 patients «  Seek guidance from the FDA on the development path forward,
*«  No DLTs or treatment-related Grade 4 or Grade 5 AEs including possibilities for expedited clinical development

AE, adverse event, DLT, dose imiting toocity, MTD, maximum lolerated dose, QD 720, recommended part 2 dose




Strong clinical activity against PDGFRa D842-mutant GIST at all dose levels

30

Maximum reduction — sum of
diameter change from Baseline (%)
]
=

00 45

an

135
& 30

PDGFRa Excn 14 || PDGFRa D842
= 14 out of 14 DB42-mutant patients with tumor reductions

+  All PDGFRa patients remain on treatment

y each patient. PR, partial response; PD, prog

asdiD once a Iy




Significant anti-tumor activity in TKl-resistant KIT-driven GIST at higher doses

BLU-285 30 - 90 mg BLU-285 135 - 300 mg

80 & 4 of 6 patients with tumor reduction

70 90 5 of 6 patients remain on treatment 2 5 cycles
£ :g E;[! t 0
2 . 300
8 — 40 # y
== a0 #
Be ¥ - 30
E = 2 ! . T T PD
woWn
- L
SE 0 sD
SE 135 200 300
g % L 60
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= 50

60 .

= # off treatment Patient
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BLU-285 Phase 1 study
in Advanced Systemic
Mastocytosis (SM)




New treatment options are needed to address the underlying cause of
advanced systemic mastocytosis

+ Advanced systemic mastocytosis is a rare and severe disease that shortens life expectancy with a
wide range of debilitating symptoms and organ damage

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

Gastrointestinal Tractt

-f-‘.'

g2, e
ST B
MC degranulation, Osteolytic bone lesions, Liver function abnormalities, Hypoalbuminemia, Urticaria
MC mediator Sx, 1tryptase Cytopenias Ascites, Hypersplenism Weight loss pigmentosa

3 . 'Ga ontero AC et al, 2006
E)bweﬂlrrln.!i I ) etal, 2016. TAmmanagari N et al, 2013. 'Behdad A et al, 2013. Hartmann K et al, 2015.




BLU-285: Potent, highly selective KIT D816V inhibition

Biochemical profiles
KIT D816V

BLU-285
imatinib
masitinib

midostaurin

BLU-285 imatinib




BLU-285 Phase 1 study design in advanced systemic mastocytosis

Part 2: Dose expansion

Aggressive SM (ASM)

Determine MTD 4
and RP2D SM with associated hematologic neoplasm (SM-AHN) N
Mast cell leukemia (MCL}) .

NEXT STEPS
«  Continue dose escalation to define an MTD and RP2D

«  Assessment of response rate per international working group criteria’ and evaluation of advanced SM patient reported outcome
measure by patient sub-type

= Evaluation of additional development options, including development in indolent SM and KIT-driven acute myeloid leukemia

f~ WG-MRT-ECNM, Int

(‘) bh"epmt. s MTD, max 'rT;. mi lolera




Encouraging 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

e
100 Baseire vake jngind)
10 n e (gL
o
§ © -
g* B
| L oo
SE ] L ¥
iR T H -
] 40 > € L E 4 -1
Eg ] tz L]
£* 8 "
; 0 o 4 L
400 ] £l
2 N *1 " e W
Patient R | . " L]
SAFETY -

*  BLU-285 has been well-tolerated over a dose range of 30mg to 100mg
= 1DLT: Grade 3 alkaline phosphatase elevation
= Most AEs were Grade 1 or 2 with no Grade 4 or 5 treatment-related events and no dose reductions required for toxicity

jow the bars dena g) Q0 received® L

icity. QD, once a day. The values




BLU-667
RET Inhibitor




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

1
ACTIVATING RET KINASE FUSIONS AND MUTATIONS ARE IMPORTANT
DISEASE DRIVERS IN A VARIETY OF CANCERS
. Estimate ~10,000 patients in NSCLC and medullary thyroid cancer in major markets®
>

BLU-667: DIFFERENTIATED PRODUCT PROFILE WITH ROBUST PRECLINICAL ACTIVITY N

. Potently inhibit RET wild-type fusions in in-vivo models of NSCLC & other cancers

* Potently inhibit oncogenic RET mutants in in-vivo models of thyroid cancer

*  Inhibits primary resistance mutations and prevents acquired resistance in in-vive models
. Spares KDR in a kinome-selective manner

PROGRESSING TO THE CLINIC

+«  |MND accepted by FDA for NSCLC, medullary thyroid cancer and other advanced solid tumors
*  Expect to initiate Phase 1 clinical trial in 1H 2017




IND accepted for BLU-667 and study start-up underway

Part 2: Dose expansion

NSCLC with RET fusion, and prior TKI that inhibits RET, n~20
Determine MTD
and RP2D

NSCLC with RET rearrangement, no prior TKI that inhibits RET, n~20

v

Medullary thyroid cancer, n~20

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

Planned
KEY INCLUSION CRITERIA

OBJECTIVES

Advanced NSCLC, thyroid cancer, or other solid tumor
Confirmed RET alteration

Determine MTD and RP2D, assess safety and tolerability, PK,
PD and assessment of anti-tumor activity

[

(“‘)t*-lepmtl MTD, maxim

rearmanged o




PRKACA




Developing first PRKACA-targeted inhibitor for treatment of Fibrolamellar Carcinoma

Patient population

DISEASE FREQUENCY* PATIENTS**
>90% with
FLC (all stages) PRKACA fusion 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 OS5 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 et al, Science, 2014, Stransky ef al., Nat Comms, 2014

PRKACA kinase fusion considered to be the FLC disease driver
= >B0% of FLC patients harbor PRKACA fusion (strong scientific rationale)

US, EUS and Japan

€ (1.e. resectable ga




Cash to fund operating expenses and capital expenditure requirements into
late 2018

CASH, CASH
SHARES OUTSTANDING EQUIVALENTS AND
OUTSTANDING INVESTMENTS

as of 12/13/16 as of 9 10

33.1 million (basic) $152.5 million

Received net proceeds of ~$135 million upon closing of underwritten public offering in December 2016
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