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Item 7.01 Regulation FD Disclosure.

On September 10, 2017, Blueprint Medicines Corporation (the “Company”) issued a press release announcing new data from its
ongoing Phase 1 clinical trial evaluating BLU-554 for the treatment of advanced hepatocellular carcinoma. The data were presented on
Sunday, September 10, 2017 in an oral presentation at the European Society for Medical Oncology (“ESMO”) 2017 Congress in Madrid,
Spain. 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
ESMO 2017 Congress is furnished as Exhibit 99.2 to this Current Report on Form 8-K.

In addition, on September 11, 2017, the Company hosted an investor conference call and live webcast to discuss the data
presented at the ESMO 2017 Congress. A copy of the presentation from the conference 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 September 10, 2017
99.2 Presentation by Blueprint Medicines Corporation at the ESMO 2017 Congress on September 10, 2017
99.3 Presentation by Blueprint Medicines Corporation at investor conference call on September 11, 2017




EXHIBIT INDEX

Exhibit No. Description

99.1 Press release issued by Blueprint Medicines Corporation on September 10, 2017

99.2 Presentation by Blueprint Medicines Corporation at the ESMO 2017 Congress on September 10, 2017
99.3 Presentation by Blueprint Medicines Corporation at investor conference call on September 11, 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: September 11, 2017 By: /s/ Tracey L. McCain
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Exhibit 99.1
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Blueprint Medicines Announces New Data from Ongoing Phase 1 Clinical Trial of BLU-554 in Patients with
Advanced Hepatocellular Carcinoma

— Encouraging Clinical Activity Observed in Heavily Pre-Treated Patients with FGFR4-Driven HCC —
— Data Support Patient Selection Strategy for First Potential Biomarker-Driven Treatment
Approach in HCC —

— Blueprint Medicines to Host Investor Conference Call and Webcast on
Monday, September 11, at 7:00 a.m. ET —

CAMBRIDGE, Mass., September 10, 2017 — Blueprint Medicines Corporation (NASDAQ:BPMC), a leader in
discovering and developing targeted kinase medicines for patients with genomically defined diseases, today
announced updated data from its ongoing Phase 1 clinical trial of BLU-554, a potent and highly selective inhibitor of
fibroblast growth factor receptor 4 (FGFR4) for the treatment of patients with advanced hepatocellular carcinoma
(HCC). As of a data cutoff date of August 18, 2017, BLU-554 demonstrated a 16 percent objective response rate
(ORR) in patients with FGFR4-driven HCC. In addition, 49 percent of patients with FGFR4-driven HCC had
radiographic tumor reduction. BLU-554 was well-tolerated and most adverse events (AEs) reported by investigators
were Grade 1 or 2. The data will be presented today in an oral presentation at the European Society for Medical
Oncology (ESMO) 2017 Congress in Madrid, Spain.

“Patients with hepatocellular carcinoma face a very poor prognosis with few therapeutic options,” said Richard Kim,
M.D., Associate Professor, Moffit Cancer Center, an investigator for the study. “The new BLU-554 data announced
today show that in heavily pre-treated patients, BLU-554 demonstrated encouraging clinical activity, with
approximately half of patients with FGFR4-driven HCC having tumor shrinkage. These data compare well to
historical data for currently approved agents showing response rates of approximately 10 percent or less, and BLU-
554 has the potential to change the treatment paradigm for patients with FGFR4-driven HCC.”

“We are encouraged by the updated BLU-554 Phase 1 data presented at ESMO, which build on our prior clinical
experience and suggest that BLU-554 may offer meaningful benefit to patients with FGFR4-driven HCC,” said Andy
Boral, M.D., Ph.D., Chief Medical Officer of Blueprint Medicines. “These data speak to BLU-554’s potential as the
first biomarker-driven targeted therapy for liver cancer. The higher frequency of tumor reduction in patients with
FGFR4-driven HCC confirm the importance of aberrantly activated FGFR4 signaling in driving a subset of patients’
disease and demonstrate BLU-554’s ability to modulate the FGFR4 pathway.”

Updated Data from the Ongoing Phase 1 Clinical Trial

BLU-554 is currently being evaluated in a Phase 1 clinical trial in patients with advanced HCC. Following the
completion of the dose escalation portion of the trial and determination of the maximum tolerated dose (MTD) of 600
mg once daily (QD), Blueprint Medicines initiated the expansion portion of the trial.

As of the data cutoff of August 18, 2017, 77 patients had been treated with BLU-554 in the dose escalation and
expansion portions of the Phase 1 clinical trial at five dose levels (ranging from 140 mg QD to 900 mg QD),
including 44 patients with FGFR4-driven HCC. FGFR4-driven HCC was defined as at least




one percent tumor expression of FGF19, the FGFR4 ligand, as measured by an immunohistochemistry (IHC) assay. In
general, the enrolled population was heavily pretreated: 82 percent received prior tyrosine kinase inhibitor (TKI)
treatment, 23 percent received prior immunotherapy, and 91 percent received prior systemic therapy.

Pharmacokinetic (PK) analysis demonstrated rapid oral absorption across all dose levels, with a mean half-life of
approximately 17 hours and exposure in the expected therapeutic range based on HCC xenograft models.
Collectively, these data support a once-daily dosing regimen.

Safety Data

As of the data cutoff of August 18, 2017, the majority of AEs reported by investigators were Grade 1 or 2. Across all
grades, the most common AEs reported by investigators related to BLU-554 included diarrhea (71%), nausea (42%),
vomiting (36%), transaminase elevation (AST 34% and ALT 32%) and fatigue (29%). Grade 3 or higher AEs related
to BLU-554 occurring in five or more patients included anemia, diarrhea and transaminase elevation (AST and ALT).
Among all 77 patients treated with BLU-554, 58 patients discontinued treatment with BLU-554, including 42
patients due to disease progression, 11 patients due to treatment-related AEs, three patients who withdrew consent and
two patients due to the investigator’s decision.

Clinical Activity Data

As of the data cutoff of August 18, 2017, 67 patients were evaluable for response assessment. An additional 10
patients were treated with BLU-554 as of the data cutoff date but were not evaluable for response assessment.
Response was assessed using the Response Evaluation Criteria In Solid Tumors (RECIST) version 1.1.

In patients with FGFR4-driven HCC (n=38), the data showed an ORR of 16 percent (95 percent confidence interval
6-31 percent). In addition, 49 percent of patients had radiographic tumor reduction, and clinical activity was observed
regardless of disease etiology or geography. As of the data cutoff date:

One patient had an unconfirmed complete response.

Five patients had a partial response, with four confirmed and one unconfirmed.

An additional 20 patients had stable disease, representing a disease control rate of 68 percent.
No responses were observed in patients without FGFR4 pathway activation (n=29).

Among all 77 patients treated with BLU-554, 19 remained on treatment as of the data cutoff date, including 15
patients with FGFR4-driven HCC. Median progression free survival was 3.7 months among patients with FGFR4-
driven HCC.

In addition, five TKI-naive patients with FGFR4-driven HCC were evaluable for response assessment as of the data
cutoff date. Within this group, preliminary evidence of prolonged disease control was observed. Two TKI-naive
patients remain on treatment as of the data cutoff with a duration of treatment of 11.4 months and 12.3 months,
respectively.




Clinical Development Plans for BLU-554

Blueprint Medicines plans to continue to enroll and follow the cohort of patients with FGFR4-driven HCC in the
ongoing Phase 1 clinical trial to further evaluate the safety and clinical activity of BLU-554 in this population. In
addition, the Company plans to initiate an additional cohort in this clinical trial in the first quarter of 2018 to evaluate
BLU-554 in TKI-naive patients with FGFR4-driven HCC. Blueprint Medicines also plans to explore opportunities to
conduct a clinical trial to evaluate BLU-554 in combination with an immune checkpoint inhibitor.

Conference Call Information

Blueprint Medicines will host a conference call and webcast on Monday, September 11, 2017 at 7:00 a.m. ET (1:00
p.m. CET) to discuss the BLU-554 clinical data presented at ESMO. To participate in the conference call, please dial
1-855-728-4793 (domestic) or 1-503-343-6666 (international) and refer to conference ID 73748225. A live webcast
of the presentation will also be available under “Events & 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 event concludes and will be available for 30 days following the
event.

About the Phase 1 Clinical Trial for BLU-554 in Advanced HCC

Blueprint Medicines’ Phase 1 clinical trial for BLU-554 is designed to evaluate the safety and tolerability of BLU-
554. The dose-escalation portion of the Phase 1 clinical trial was completed, and the maximum tolerated dose (MTD)
was determined to be 600 mg QD. Blueprint Medicines is currently enrolling the expansion portion of the Phase 1
clinical trial at the MTD. The primary objective of the expansion portion of the Phase 1 clinical trial is to continue to
evaluate the safety and tolerability of BLU-554. Secondary objectives include assessing clinical activity by Response
Evaluation Criteria in Solid Tumors version 1.1, as well as evaluating the PK of BLU-554 and pharmacodynamic
markers of BLU-554 activity. The expansion portion of the Phase 1 clinical trial is designed to enroll approximately
60 patients in expansion cohorts with QD dosing, at multiple sites in the United States, European Union and Asia.
Please refer to www.clinicaltrials.gov for additional details related to this Phase 1 clinical trial. For more information,
please contact the study director for this Phase 1 clinical trial at studydirector@blueprintmedicines.com.

About HCC

Liver cancer is the second leading cause of cancer-related deaths worldwide, with HCC accounting for most liver
cancers. In the United States, HCC is the fastest rising cause of cancer-related death. Over the past two decades, the
incidence of HCC has tripled while the five-year survival rate has remained below 12 percent. The highest incidence
of HCC occurs in regions with endemic hepatitis B virus, including Southeast Asia and sub-Saharan Africa.
Treatment options for patients with advanced HCC are limited, with the currently approved first-line therapy typically
providing time to progression of less than six months and overall survival of less than one year. FGF19 is the ligand
that activates FGFR4, a receptor that promotes hepatocyte proliferation and regulates bile acid homeostasis in the
liver. Blueprint Medicines estimates that approximately 30 percent of patients with HCC have tumors with aberrantly
activated FGFR4 signaling.




About BLU-554

BLU-554 is an orally available, potent, irreversible inhibitor of FGFR4 discovered and being developed by Blueprint
Medicines. BLU-554 was specifically designed by Blueprint Medicines to inhibit FGFR4 with exquisite selectivity,
thereby sparing the paralogs FGFR1, FGFR2 and FGFR3. Blueprint Medicines is developing BLU-554, an
investigational medicine, for the treatment of patients with FGFR4-driven HCC. The Company retains worldwide
development and commercialization rights for BLU-554. In addition, Blueprint Medicines and Ventana Medical
Systems, Inc. are developing an IHC assay as a companion diagnostic test for use with BLU-554 to identify HCC
patients with aberrantly active FGFR4 signaling as indicated by FGF19 protein overexpression.

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 four
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 Note Regarding Forward-Looking Statements

This press release contains forward-looking statements within the meaning of the Private Securities Litigation Reform
Act of 1995, as amended, including, without limitation, statements regarding plans and timelines for the clinical
development of BLU-554, including plans and timelines for clinical trials evaluating BLU-554 in TKI-naive patients
with FGFR4-driven HCC or BLU-554 in combination with an immune checkpoint inhibitor; Blueprint Medicines’
ability to implement its clinical development plans for BLU-554 in advanced HCC; Blueprint Medicines’ ability to
enroll patients in its ongoing Phase 1 clinical trial for BLU-554 in advanced HCC; 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 BLU-285, BLU-554 and BLU-667; 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; and actions of the FDA or other 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 BLU-554 with Ventana Medical Systems, Inc. and for BLU-285 with QIAGEN
Manchester Limited; and the success of Blueprint Medicines’ cancer immunotherapy collaboration with F. Hoffmann-
La Roche Ltd and Hoffmann-La Roche Inc. 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 June 30, 2017, as filed with the Securities
and Exchange Commission (SEC) on August 2, 2017, and other filings that Blueprint Medicines 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.
Blueprint Medicines explicitly disclaims any obligation to update any forward-looking statements.

Media and Investor Relations Contacts

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

Jim Baker
617-844-8236
JBaker@blueprintmedicines.com




Exhibit 99.2

TEEMD
PHASE 1 SAFETY AND CLINICAL

ACTIVITY OF BLU-554 IN ADVANCED
HEPATOCELLULAR CARCINOMA

Richard Kim', Debashis Sarker?, Teresa Macarulla®, Thomas Yau®, Su Pin Choo®, Tim Meyer®, Antoine Hollebecgue’, Jonathan
Whisenant®, Max Sung®, Jung-Hwan Yoon', Ho Yeong Lim™, Andrew Zhu'Z, Joong-Won Park'?, Sandrine Faivre'®, Vincenzo Mazzaferro'®,
Hongliang Shi'®, Terri Alvarez-Diaz'®, Oleg Schmidt-Kittler's, Corinne Clifford"®, Beni Wolf'®, Yoon-Koo Kang'”

'Gastrointestinal Oncology, Moffitt Cancer Center, Tampa, United States, “Early Phase Trials Unit, Guy's Hospital, London, United Kingdom, *Medical Oncology,
Vall d'Hebron University Hospital, Barcelona, Spain, *Department of Medicine, Queen Mary Hospital, Hong Kong, Hong Kong, *Medical Oncology, National
Cancer Cenire, Singapore, Singapaore, “Oncology, UCL Cancer Institute, London, United Kingdom, "Oncology, Institut Gustave Roussy, Villejuif, France,
finternal Medicine, Huntsman Cancer Insfifute, Salt Lake City, United Stales, *Tisch Cancer Institute, Icahn School of Medicine at Mount Sinai, Mew York,
United States, ""Oncology, Seoul National University Hospital, Seoul, Republic of Korea, "'Department of Medicing, Divisions of Hematology-Cncology,
Samsung Medical Center, Seoul, Republic of Korea, “Massachusetts General Hospital Cancer Center, Harvard Medical School, Boston, United States,
13Center for Liver Cancer, National Cancer Center, Goyang, Republic of Korea, "“Oncology, Beaujon University Hospital, Clichy, France, ""Department of
Surgery, Liver Transplantation and Gastroenterology, Fondazione Istitulo Nazionale Tumor (National Cancer Institute) IRCCS, Milan, Italy, "Clinical
Development, Blueprint Medicines Corporation, Cambridge, United States, "Oncology, Asan Medical Center, Seoul, Republic of Korea
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DISCLOSURES

» BLU-554 is an investigational agent currently in development by Blueprint Medicines
Corporation (Blueprint Medicines)

* Dr Richard Kim is an investigator for Blueprint Medicines’ ongoing Phase 1 studies in
advanced HCC

+ Dr Richard Kim has the following disclosures:

* Research: Blueprint Medicines, Bayer, BMS and Eisai
« Consultant: Lilly, BMS, Eisai, Bayer
+ Speaker: Lilly

HOC, hepatcoaliular corcnoma
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HEPATOCELLULAR CARCINOMA (HCC) AND FGF19'+4

HCC is a worldwide medical need FGF19 - a potential HCC driver
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=9 ~775,000 cases/year —
~720,000 deaths/year FGF19 IHC+ FGF19 FISH+
. ~30% HCC ~T% HCC
Treatment for advanced disease
, ’ » FGF19is a mitogen that signals via FGFR4 and KLB
sorafenib _ regorafenib .
15 line ond [ine * Normal liver and HCC express FGFR4 and KLB
» Aberrant FGF19 expression may drive HCC and

+  Multi-kinase inhibitors provide OS < 1 year confer poor prognosis

FGFRA, fibeoblast growth facior ecepior 4, FGF1S, Sibeoblast geowth facior 15 FISH, fuorescence n sty hybndisation; HC, immuschisiochemestry; KLE, Kothofi

AN Va2 S s NN iV,




BLU-554: A POTENT AND HIGHLY SELECTIVE FGFR4 INHIBITOR FOR HCC

LIX-066 PDX model
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BLU-554: FIRST-IN-HUMAN STUDY

Key objectives
* Define MTD, safety profile, pharmacokinetics and pharmacodynamics
» Assess preliminary anti-tumor activity in relation to FGF19 IHC and FISH status

Part 1: Dose escalation - completed Part 2: Dose expansion - enrolling

FGF19 IHC+(n~50)
Retrospective FGF19 FISH

Advanced HCC
+  Child Pugh A r

+ ECOGPS 0-1 MTD L

= No ascite

+ 4 prior sorafenib FGF19 IHC- (n~15)

+ 3+3 dose escalation (140-900 mg PO QD)
+ 600 mg established as MTD

NCTIES00ET
ECOG PS5, Eastern Cooperive Oncology Geoup performance staius, MTD, masmum iolrsted dose
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FGF19 IMMUNOHISTOCHEMISTRY (IHC) IDENTIFIES ABERRANT
PATHWAY ACTIVATION

Central Laboratory IHC Aberrant pathway activation in 27%

IHC-negative ; IHC+ 1%
0%

300 -

27

107/395 FGF19 IHC+ =2 1%

250 1

L

200 4

Number samples analyzed
2

1
I
FGF18 IHC- FGF19 IHC+ Not evaluable

Diata ane prelninany as of data cut off. 18 August 207
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PATIENT DEMOGRAPHY AND BASELINE CHARACTERISTICS

+ Predominantly 2 line/post-sorafenib patient population nm::s"c 5:::::‘:&! :I::nsim

« |HC+: more MVI* and higher AFP**

FGF19 FISH
; » FISH+ 5 (6)
" All patients, N =77
n=25 escalation; n=52 expansion FISH- 58 {?5]
: Unknown 11 (14)
Age - years, median (range) 61 (18-85) Pending 3 (4)
Gender - male 60 (78) / Prior Therapy I
Etiology Surgical resection 58 (75)
Non-viral 10 (13) Radiotherapy 25 (32)
HCV 10 (13) Immunotherapy 18 (23)
nivolumab 15 (19)
Other/unknown Gl Kinase inhibitor 63 (82)
Metastatic Disease 61 (79) sorafenib 62 (81)
FGF19 IHC Systemic therapy 70 (91)
IHC 21% (IHC+) 44 (57)
:Tnin?;tmw 22 Eg‘?] MacroVascular Invasion® 18 (41) 5 (15)
Dt ao ety . of il st of: 18 Acgust 2017 AFP =400 (ng/mL)** 27 (61) B (24)

AFP. dipha-letogroian, MY], macrovasculs aveson. TACE, ansanenal chemoambolisaion
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BLU-554 PHARMACOKINETICS AND PHARMACODYNAMICS

Steady state (C1 D15) Blood PD biomarkers
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« Long half life supports QD dosing
* Blood biomarkers demonstrate consistent pathway modulation
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RADIOGRAPHIC RESPONSE IN POST-SORAFENIB HBV-RELATED HCC

Week 0 8 16 24 32
Baseline -34% PR -49% PR -49% PR

Baseline

[ ctONA__ | Measure | _Baseline | _Weeks |

P53 Q192* Allgle fraction 31.1% Undetectable

il uFan
L -

FGF19 amp Copy number 8.3 Undetectable

ciDMA, orodaing tumor P, progressee diseasa; PR, progressave response
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RADIOGRAPHIC RESPONSE IN POST-SORAFENIB NON-VIRAL HCC

Week 0 8 16 24 32
Baseline -26% SD -44% PR -45% PR

50, siabin desase
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IHC-POSITIVITY ENRICHES FOR RADIOGRAPHIC TUMOR REDUCTION AND RESPONSE

100 - FGF19 IHC -[Unknown 100 = FGF19 IHC +
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£ 80 + ORR = 0% per RECIST 1.1 g a0 « ORR 6/38 = 16% (6-31% 95%CI) per RECIST 1.1
g 70 + PFS 2.1 months (1.8 - 5.6 95% CI ) g 70 + PFS 3.7 months (2.8 -7.3 95% CI)
£ 60 2 604 «  Activity against FISH- and FISH+
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FGF19 IHC+ TUMOR GROWTH KINETICS PER PRIOR KINASE
INHIBITOR TREATMENT

Encouraging duration of treatment, particularly in kinase inhibitor naive patients

L7 N=32 Ly N=5
5 80 . 3.7 (0.2-7.7) months on treatment L 80— 5.4 (2.4 — 12.3) months on treatment
E 60 VA 8 ongoing ‘E 50— 2 ongoing >11 months
& w- ' S g w0
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E 80 = E -80—
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Ser C1 C3 C5 c7 co cn C13 €15 Ser C1 C3 Cc5 cr co cn Cc13 C15
Study duration — FISH-Unknown =— FISH+ Study duration
Previous kinase inhibitor treatment No prior kinase inhibitor treatment
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ADVERSE EVENTS*

Most AEs are Grade 1 or 2: manageable on-target toxicity

Preferred term, n (%) Any AE Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Patients with at least 1 Related AE 75(97)

Diarrhea 55 (71) 36 (47) 13 (17) 6(8) 0 0
Nausea 32 (42) [ 21(27) 9(12) ] 2(3) 0 0
Vomiting 28 (36) 19 (25) 5 (6) 4(5) 0 0
AST 26 (34) 7(9) 5(6) 12 (16) 2(3) 0
ALT 25(32) 7(9) 7(9) 10 (13) 1(1) 0
Fatigue 22 (29) 9(12) 11 (14) 2(3) 0 0
Decreased appelite 14(18) 6(8) 8(10) 0 0 0
Blood bilirubin increased 13(17) 4(5) 7(9) 2(3) 0 0
Abdominal pain 12(16) 5(6) 6(8) 1(1) 0 0
Anemia 11(14) 4(5) 2(3) 5 (8) 0 0
Blood alkaline phosphatase increased 10 (13) 2(3) 5(6) 3(4) 0 0
Pruritus 8(10) 6(8) 2(3) 0 0 0

= 2DLT at 900 mg (1 Gr 3 fatigue lasting > 7 days; 1 Gr 3 abdominal pain)

+ BLU-554 discontinuations: PD n=42, AE n=11, investigator's decision n=2, withdrew consent n=3

*Traaimeni-related acverse svenis reporied n 2 10% patenis; AE, adverse gvenl; ALT, alarene amngbansiprase; AST, aspariale amnciransiprese: DU, dosg-lmiing tcwcity
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CONCLUSIONS

» BLU-554 provides acceptable tolerability, pathway engagement and anti-tumor activity in
heavily pre-treated FGF19 IHC+ patients

« Aberrant pathway activation (FGF19 IHC+) demonstrated in ~30% of HCC patients
» BLU-554 demonstrates clinical activity regardless of HCC etiology and prognostic factors

* These data validate FGFR4 as a therapeutic target and FGF19 IHC as selection marker
for pathway activation in advanced HCC

* Planning is underway for further clinical development of BLU-554 in kinase inhibitor naive,
FGF19 IHC+ HCC alone and in combination with immunotherapy
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Forward-looking statements

This presentation contains forward-locking statements as defined in the Private Securities Litigation Raform Act of 1965, as amended. The words “may,” *will,” “could,” “would,” “should,”
“eapect,” “plan,” “anticipale,” Sintend,” “believe,” “estimate,” “predict,” “project,” “potential,” “conlinue,” Target” and similar expressions are inlended o identify forward-looking stalemenis,
although not all forward-leoking statements contain these identifying wonds.

In this presentation, forward-looking statements nclude, without kmitation, statements about plans and tmelines for the chnical development of BLU-554 and the ability of Blueprind
Medicines Corporation (1he “Company”) to implement those clinkical development plans; the polential benafils of BLU-554 in treating patiens wilth hepatoceliular carcinoma; the pobential
for fibroblast growth factor receptor 4 8s & therapeutic target; plans and timelines for reguiatory submissions, filings or discussions: expectations regarding potential milestones; and the
Company's stralegy, business plans and focus. The Company has based these forward-iooking statements on management's cument expectalions, assumptions. estimales and
projections. While the Company believes these sxpectations, assumplions, estimates and projections ane reasonable, such forward-looking statements are only prodictions and involve
kniown and unkngwn risks, uncarainties and other important factors, many of which are beyond tha Company's control and may cause actual results, performance o achievemants to
differ materially from those expressed or implied by any forsard-looking stalements. These risks and uncertainfies inclede, without imitation, rsks and uncertainties related lo the delay of
any current or fulure clinical irals or the development of the Company's dreg candidates, including BLU-285, BLU-554 and BLU-GET; the Company's advancement of multiple early-stage:
efforts; the Company's abslity 1o successflly demonsirate the efficacy and safety of its drug candidates; the preclinical and clinical results for the Company's drug candidates, which may
nal support further development of such drug candid actions or decisions of regulalory agencies of aulhorities, which may affect the iniliation, timing and progress of cumrent of fulure
clinical trials; the Company's ability to cbtain, mainiain and enforce patent and other intellectual property protection for any dreg candidates it is developing; the Company's ability to
develop and commercialize companion disgnostics for its current and future drug candidates, including & companion diagnostic for BLU-554 with Venlana Medical Systems, Inc. and &
companion diagnostic for BLU-2B5 with QIAGEN Manchester Limiled, and the success of the Company's cancar immunciherapy collaboration with F, Hoffmann-La Roche Lid and
Hofimann-La Roche inc.

These and other risks and uncerlainties are described in greater detall under “Risk Factors™ in the Company's Quartedy Report on Form 10-Q for the quarier ended June 30, 2017, as
filed with the Securities and Exchange Commission ("SECT) on August 2, 2017, and any other filings the Company may make with the SEC in the fulure, The Company cannot guarantes
fulure resulis, cutcomes, levels of activity, performance, developments, or achievements, and there can be no assurance that the Company's expectations, intentions, anticipations,
beliels, or projechons will reaull of be acheved o sccomplished The larward-looking stalements in this presentalion are made only 8 of he date hereed, ard excepl as requited by law,
the Company underiakes no obligation to update any forward-locking statements contained in this presentation as a resull of new information. futune events or othanwise.

This presentation also contains estimates, projections and other statistical data made by indapendent parties and by tha Comparry relating to market size and growth and other data about
the Company's indusiry. These dala invahve a number of assumplions and Emitations, and you are cautioned nol to give undue weight fo such estimates. In addition, projections,
assumptions and estimates of the Company’s future performance and the future performance of the markets in which the Company cperates are necessarily subjact 1o a high degrea of
unceriainty and risk.
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Continued cadence of clinical data expected through year end

DRUG CANDIDATE

BLU-285

Inhibiter of KIT, including exon 17
mutations, and PDGFRa, including the
Da42V mutation

BLU-554
Inhibitor of FGFR4

BLU-66T
Inhibitor of RET fusions, mutations and
resistant mutants

PRKACA Fusions

ALK2 Mutations

Cancer immunotherapy
Immunckinases

DISCOVERY

PRECLINIC CLINI

> THYROID & OTHER (

COMMERCIAL
RIGHTS

K oo

FLC, fibrolamedlar carcincma; FOF, fibrodysplasia cssificans progressiva, Al Phase 1 chinical tnals ane in advanced disease. " Phase 1 inal ncludes a barsiod

&mjemt“ cohaor that consists of oiher advanced 50k lumors with RET allarations. ™ On July 26. 2017, Bluaapnint Madicngs received witten notice from Alsxion of its
1

EDICINES

ORECILNIGNS 1D BOVANCH i BSCOVENY Iogram

slection io terminate e FOP collaboadon for convensience The fermnation will become effective on Oclober 24, 2017, and Blueprint Medicines. plans to evaluabe
=== Blugprint Madicings has. U 5. commarcial nghts for Up 0 1wo programs, Rochs has wordwass

commercsalization nghis for up Bo three programs. and ex-U 5. commarcializagion rights for up b bwo programs




BLU-554: a potent and exquisitely selective FGFR4 inhibitor

Nexavar
(sorafenib)

BLU-554 » Discovered and developed by Blueprint Medicines

» First potential biomarker-driven therapy for HCC

— ~30% of patients have FGFR4-driven HCC
- ~18,900 first-line and ~8,000 second-line patients*

Updated Phase 1 data at ESMO 2017

— Show encouraging clinical activity in selected patients
— Validate FGFR4 as therapeutic target in HCC
— Support IHC-based patient selection strategy

Blueprint Medicines holds global commercial rights

ESMO, Europsan Society for Medical Oncology, FGFRA, fbroblast growth faclor receplor 4; IHC, immunohistochemistry.

3 o Kinome illustration reproduced counesy of CETI (callsignal com). The foregoing welbsile is mairmaingd by CSTL, and Bluaprin Medicings i nol
blueprint’ s o i conon
LUl “Represents estimated incidence of HCC patients with aberrantly actiated FGFRA signaling in major markets (LIS, EUS and Japan).




TEESVD
PHASE 1 SAFETY AND CLINICAL

ACTIVITY OF BLU-554 IN ADVANCED
HEPATOCELLULAR CARCINOMA

Richard Kim', Debashis Sarker?, Teresa Macarulla®, Thomas Yau®, Su Pin Choo®, Tim Meyer®, Antoine Hollebecque’, Jonathan
Whisenant®, Max Sung®, Jung-Hwan Yoon™, Ho Yeong Lim™, Andrew Zhu'Z, Joong-Won Park'®, Sandrine Faivre'®, Vincenzo Mazzaferro'®,
Hongliang Shi'®, Ter Alvarez-Diaz'®, Oleg Schmidt-Kittler's, Corinne Clifford'®, Beni Wolf*®, Yoon-Koo Kang™

'Gastrointestinal Oncology, Moffitt Cancer Center, Tampa, United States, “Early Phase Trials Unit, Guy's Hospital, London, United Kingdom, *Medical Oncology,
Vall d'Hebron University Hospital, Barcelona, Spain, *Department of Medicine, Queen Mary Hospital, Hong Kong, Hong Kong, “Medical Oncology, Mational
Cancer Centre, Singapore, Singapare, “Oncology, UCL Cancer Institute, London, United Kingdom, "Oncolagy, Institut Gustave Roussy, Villejuif, France,
finternal Medicine, Huntsman Cancer Institute, Salt Lake City, United States, *Tisch Cancer Institute, lcahn School of Medicine at Mount Sinai, New York,
United States, “Oncology, Seoul National University Hospital, Seoul, Republic of Korea, "'Department of Medicine, Divisions of Hematology-Oncalogy,
Samsung Medical Center, Seoul, Republic of Korea, **Massachusetts General Hospital Cancer Center, Harvard Medical Schoal, Boston, United States,
3Center for Liver Cancer, National Cancer Center, Goyang, Republic of Korea, “*Oncology, Beaujon University Hospital, Clichy, France, “*Department of
Surgery, Liver Transplantation and Gasiroenterology, Fondazione Istituto Nazionale Tumor (National Cancer Institute) IRCCS, Milan, aly, *5Clinical
Development, Blueprint Medicines Corporation, Cambridge, United States, "Oncology, Asan Medical Center, Seoul, Republic of Korea
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DISCLOSURES

» BLU-554 is an investigational agent currently in development by Blueprint Medicines
Corporation (Blueprint Medicines)

* Dr Richard Kim is an investigator for Blueprint Medicines’ ongoing Phase 1 studies in
advanced HCC

* Dr Richard Kim has the following disclosures:

« Research: Blueprint Medicines, Bayer, BMS and Eisai
 Consultant: Lilly, BMS, Eisai, Bayer
« Speaker: Lilly

HEC hepaioceular carroma
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HEPATOCELLULAR CARCINOMA (HCC) AND FGF19'+4

HCC is a worldwide medical need FGF19 - a potential HCC driver

FGFR4 KLB

~775,000 caseslyear

~720,000 deaths/year FGF19 IHC+ FGF19 FISH+
. ~30% HCC ~T% HCC
Treatment for advanced disease
, ’ » FGF19is a mitogen that signals via FGFR4 and KLB
sorafenib regorafenib .
15t fine ond [ine * Normal liver and HCC express FGFR4 and KLB
» Aberrant FGF19 expression may drive HCC and

+  Multi-kinase inhibitors provide OS < 1 year confer poor prognosis

FGFRA, fibeoblast growth facior recepior 4, FGF1S, fibeoblast geowth facior 15 FISH, fuorescence n sty hybndisation; HC, immusohisiochemestry; KLE, Kothofi
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BLU-554: A POTENT AND HIGHLY SELECTIVE FGFR4 INHIBITOR FOR HCC

LIX-066 PDX model
FGF19 overexpression without amplificati
BLU-554 Sorafenib Regorafenib e

Vehicke
1,000=| =S= BLU-554 10 mg/kg
= G554 30 mg/kg
=sbe= BLU-554 100 mgikg
= BLU-S54 200 mgikg
== Soralenib 40mgkg

1 1 T 1
0 5 10 15 20 25
2,000 = Hep38 xenograft model
FGF19 overexpression with amplification

Tumor valume (mm?)

Inhibitory TEL-FGFR4
Mechanism ICs, nM Cellular

-
S T

BLU-554 ; 35 E
oe E o

sorafenib 2

:

-

regorafenib

T I
25

VN

Kinome ilusiration reproduced courtesy of CSTI [www. celsigral com)
Sorafends 0D jonce daly) dosng, BLU-554 BID {twice daiy) dosing
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BLU-554: FIRST-IN-HUMAN STUDY

Key objectives
* Define MTD, safety profile, pharmacokinetics and pharmacodynamics
» Assess preliminary anti-tumor activity in relation to FGF19 IHC and FISH status

Part 1: Dose escalation - completed Part 2: Dose expansion - enrolling

FGF19 IHC+(n~50)
Retrospective FGF19 FISH

Advanced HCC
+  Child Pugh A r

«  ECOGPS 0-1 MTD L

= No ascite

+ 4 prior sorafenib FGF19 IHC- (n~15)

+ 3+3 dose escalation (140-900 mg PO QD)
+ 600 mg established as MTD

NCTIZS00ET
ECOG FS, Eastern Cooperive Orcology Geoup performance staius, MTD, masmum iolrsted dose
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FGF19 IMMUNOHISTOCHEMISTRY (IHC) IDENTIFIES ABERRANT
PATHWAY ACTIVATION

Central Laboratory IHC

IHC-neg

s &

0%

ative - || IHC+1%

Uis _':E_ -
b et s

: '-:.,-' !f?

IHC+ 50%

Number samples analyzed

300 -

250 1

200 4

Aberrant pathway activation in 27%

27

107/395 FGF19 IHC+ =2 1%

1
I
FGF19 IHC- FGF19 IHC+ Not evaluable
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PATIENT DEMOGRAPHY AND BASELINE CHARACTERISTICS

+ Predominantly 2 line/post-sorafenib patient population mi::s"c 5:::::1:;5! :I::nsim

« |HC+: more MVI* and higher AFP**

FGF19 FISH
: » FISH+ 5 (6)
o All patients, N =77
n=25 escalation; n=52 expansion EISKH- f’s g'i:::
nknown
Age - years, median (range) 61 (18-85) Pending 3 (4)
Gender - male 60 (78) / Prior Therapy \
Etiology Surgical resection 58 (75)
Non-viral 10 (13) Radiotherapy 25 (32)
HCV 10 (13) Immunotherapy 18 (23)
nivolumab 15 (19)
Other/unknown el Kinase inhibitor 63 (82)
Metastatic Disease 61 (79) sorafenib 62 (81)
FGF19 IHC Systemic therapy 70 (91)
IHC 21% (IHC+) 44 (57)
IHC <1% (IHC-) 28 (36) —
Unknown 5 (6) MacroVascular Invasion 18 (41) 5 (15)
Dista ave preennary 88 of dats cut off: 18 Asgust 217 AFP 2400 (ng/mL)** 27 (61) B (24)

AFF, sipha-tetoprotan; MV], macrovasculer areison. TACE, wansarieral chemoambolisaion
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BLU-554 PHARMACOKINETICS AND PHARMACODYNAMICS

Steady state (C1 D15) Blood PD biomarkers

10000 90 -
Z ESWE £
2 R i@
s f el - E%
ﬁ g 3 30 -
= 2 =
§ 1000 E-E

ﬂ —
E Xenograft E-‘!’.
g AUC = 73,500 ng*himL Efficacy £
] C s = 8,100 ng/mL Coa 2 -0 -
[ Toan = 20,1y ~1Th
1["] ] T | T 1 '60 | I L)
0 6 12 18 Cholestero| ==k Bile acids (C4) =+ FGF 19

FGFR4 ——

+ Steady state exposure provides Cy,,y, > C,;, associated with xenograft efficacy
« Long half life supports QD dosing
* Blood biomarkers demonstrate consistent pathway modulation

[Deita ane prebmninany as of data st off. 18 August 2007
P, el P peprassst 500my spanann dose
ALC, area undler the curve; C1, Cycla; €, maximum biood plasma concentration: £, mnimum blood plasma concentrasion; 015, Day!S; PD, pharmacodyamecs. PX, pharmacokingtc, 00 ong o day, T, e io masmuem blood plasma conceniradion
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RADIOGRAPHIC RESPONSE IN POST-SORAFENIB HBV-RELATED HCC

Week 0 8 16 24 32
Baseline -34% PR -49% PR -49% PR

[__CctONA__|__Measure | _Baseline

P53 Q192* Allele fraction 31.1% Undetectable

il u e
e

FGF19 amp Copy number 8.3 Undetectable

ciDMA, arodaing tumor PD, progressee dessasa; PR, progressave nesponse
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RADIOGRAPHIC RESPONSE IN POST-SORAFENIB NON-VIRAL HCC

Week 0 8 16 24 32
Baseline -26% SD -44% PR -45% PR

50, siabiy desase
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IHC-POSITIVITY ENRICHES FOR RADIOGRAPHIC TUMOR REDUCTION AND RESPONSE

100 - FGF19 IHC -[Unknown 100 = FGF19 IHC +
® 90+ # 90
£ 80 + ORR = 0% per RECIST 1.1 g a0 « ORR 6/38 = 16% (6-31% 95%CI) per RECIST 1.1
g 70 + PFS 2.1 months (1.8 - 5.6 95% CI ) g 70 + PFS 3.7 months (2.8 -7.3 95% CI)
£ 60 2 604 «  Activity against FISH- and FISH+
£ 50 £ 504
2 40 = 40
g 30- £ 30
E 204 g 20
E 104 g 10+
s T 0+
T 10- S .10
3 .20 3 -204
§ 30 il 5
T 40+ B 404 [
] e 4 P I T
E VA ; : E VT ; .
g 10+ PR, CR 0:0 2 -70- PR; CR 5(13):1(3)
E -80 sD 15 (52) é -B0 - sp 20(53)
-90 - 90
1004 PD 14 (48) 300 PD 12(32)

"4 conferrasd PR; 1 PRA CR, i
Dt are presiminary as of data out off: 18 Acgust 2017
CR, complets response; DRR, oweal responsa rale; PFS. progresson-les sural,
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FGF19 IHC+ TUMOR GROWTH KINETICS PER PRIOR KINASE
INHIBITOR TREATMENT

Encouraging duration of treatment, particularly in kinase inhibitor naive patients

.7 N=32 Ly N=5
5 80 . 3.7 (0.2-7.7) months on treatment L 80— 5.4 (2.4 — 12.3) months on treatment
E 60 VA 8 ongoing ‘E 50— 2 ongoing >11 months
& w- ' S g w0
E g W) el et E N T s e 5 E. 20—
] ,D - — eaann e STUUUTTT. Y SRR E u,_. -
_g -§ o — \ é E
= §' B0 e e A N e e T é =30 -
i3 = i3
g -60 =4 v = -60—
E 80 = E -80—
100 = -100
T 1 T T T T T T T T 1 T T T T T T T
Ser C1 C3 C5 c7 co cn C13 €15 Ser C1 C3 Cc5 cr co cn C13 C15
Study duration — FISH-Unknown = FISH+ Study duration
Previous kinase inhibitor treatment No prior kinase inhibitor treatment

Dwia are proleninary as of dain cul off; 18 Acgust 2017
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ADVERSE EVENTS*

Most AEs are Grade 1 or 2: manageable on-target toxicity

Safety populaton, N=77

Preferred term, n (%) Any AE Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Patients with at least 1 Related AE 75 (97)

Diarrhea 55 (71) 36 (47) 13(17) 6(8) 0 0
Nausea 32 (42) [ 21(27) 9(12) ] 2(3) 0 0
Vomiting 28 (36) 19 (25) 5 (6) 4(5) 0 0
AST 26 (34) 7(9) 5(6) 12 (16) 2(3) 0
ALT 25(32) 7(9) 7(9) 10(13) 1(1) 0
Fatigue 22(29) 9(12) 11 (14) 2(3) 0 0
Decreased appelite 14(18) 6(8) 8(10) 0 0 0
Blood bilirubin increased 13(17) 4(5) 7(9) 2(3) 0 0
Abdominal pain 12 (16) 5 (6) 6(8) 1(1) 0 0
Anemia 11 (14) 4(5) 2(3) 5 (6) 0 0
Blood alkaline phosphatase increased 10(13) 2(3) 5(6) 3(4) 0 0
Pruritus 8(10) 6(8) 2(3) 0 0 0

= 2DLT at 900 mg (1 Gr 3 fatigue lasting > 7 days; 1 Gr 3 abdominal pain)

+ BLU-554 discontinuations: PD n=42, AE n=11, investigator's decision n=2, withdrew consent n=3
*Traatmeni-relaied adverse svents reporied n 210% pabents; AE, adverse swent; ALT, alarene amngiransierase; AST. aspartule amnoiransirmse; DT, dose-Imiting icocity
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CONCLUSIONS

» BLU-554 provides acceptable tolerability, pathway engagement and anti-tumor activity in
heavily pre-treated FGF19 IHC+ patients

« Aberrant pathway activation (FGF19 IHC+) demonstrated in ~30% of HCC patients
» BLU-554 demonstrates clinical activity regardless of HCC etiology and prognostic factors

* These data validate FGFR4 as a therapeutic target and FGF19 IHC as selection marker
for pathway activation in advanced HCC

* Planning is underway for further clinical development of BLU-554 in kinase inhibitor naive,
FGF19 IHC+ HCC alone and in combination with immunotherapy
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Encouraging BLU-554 clinical activity in IHC+ population

100 =

=
1

80

e = g (= i |
o0 20
L1 1 1 1

—
(=]
1

FGF19 IHC-Unknown .y

+ ORR=0%
+ PFS 2.1 months (1.8-5.695% Cl)

o Ry =
Saco
L1 1

Maximum Reduction - sum of diameter change from baseline, %
L B
(=] (=]
1 1

do = & On
S R=R =]
L1 1 1

=90 o

=100 <

Maximum Reduction - sum of diameter change from baseline, %
=
1

Best Response n (%) -0
PR; CR 0;0 ﬁg ]

SD 15 (52) 80—

PD 14 (48) _ﬁ:

b“epm[ 4 confirmed PR: 1 PRI GR
MEDIEIRES Data are preliminary as of data cul-off: 18 August 2017

CR, complete response; ORR, overall response rate; PFS, progression-free survival

FGF19 IHC +

* ORR 6/38 = 16% (6-31% 95%CI)
- PFS 3.7 months (2.8 - 7.3 95% CI)
+  Activity against FISH- and FISH+

PR; CR 5013 1(3)
SD 20 (53)
PD 12(32)

w FISH+




Preliminary analyses of patient characteristics

More important

pluepriat

\
Disease etiology
FGF19 [HC+
) Geography
Prior TKI therapy o
Prior nivolumab

Phase 1 data support BLU-554 patient selection strategy
* BLU-554 was active in patients with 21% IHC+, with or without FISH+

* Trial screening showed 21% IHC+ in 27% of patients (n=379), consistent
with estimated frequency of patients with FGFR4-driven HCC

FISH. fluorescent in situ hybridization; TK, tyrosine kinase inhibitor.
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Opportunities for BLU-554 in the evolving HCC landscape

Current paradigm

Sorafenib

Regorafenib




Opportunities for BLU-554 in the evolving HCC landscape

Current paradigm

Potential future paradigm

1L Sorafenib

2L+ Regorafenib

FGFR4-driven HCC
(~30% of patients)

BLU-554

+/= immune

checkpaoint
inhibitor

Nivolumab

Other TKls
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Priorities for further development of BLU-554 in HCC

Extended duration of treatment
in TKl-naive IHC+ patients (n=5)

2 patients ongoing at =11 months

Maximum reduction — sum of diameter %

I I I I I
Ser C1 c3 c5 cr co cn C13
Study duration

C15

TKI-naive FGF19 IHC+ patients

Hypothesis Next steps

» Less disease burden + Add cohort to Phase 1 trial
* Less genetic heterogeneity

» Supported by Phase 1 data

Combination with immunotherapy

Hypothesis | Next steps

+ TKl-induced apoptosismay | * Preclinical studies ongoing

s e e | = Explore clinical trial options

+ High target selectivity may
enable combo safety profile
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Overview of ongoing and planned BLU-554 development activities

Ongoing Phase 1 clinical trial

Dose escalation (n=25) — Complete

FGF19 IHC+ (n=~50) — Enrolling*

| FGF19 IHC+ TKl-naive (n=~40) - Planned

« Explore options for clinical trial in combination with an immune checkpoint inhibitor

gmm‘r “Includes sorafenib-naive patients who have declined sorafenib or do nol have access to sorafenib.
uuuuuuuuu
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