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Check the appropriate box below if the Form 8-K filing is intended to simultaneously satisfy the filing obligation of the registrant under any of the following provisions:

· Written communications pursuant to Rule 425 under the Securities Act (17 CFR 230.425)

· Soliciting material pursuant to Rule 14a-12 under the Exchange Act (17 CFR 240.14a-12)

· Pre-commencement communications pursuant to Rule 14d-2(b) under the Exchange Act (17 CFR 240.14d-2(b))

· Pre-commencement communications pursuant to Rule 13e-4(c) under the Exchange Act (17 CFR 240.13e-4(c))

Indicate by check mark whether the registrant is an emerging growth company as defined in Rule 405 of the Securities Act of 1933 (§230.405 of this chapter) or Rule 12b-2 of the Securities Exchange Act of 1934 (§240.12b-2 of this chapter).

Emerging growth company	☐

If an emerging growth company, indicate by check mark if the registrant has elected not to use the extended transition period for complying with any new or revised financial accounting standards provided pursuant to Section 13(a) of the Exchange Act. ☐

Securities registered pursuant to Section 12(b) of the Exchange Act:

	Title of each class
	Trading symbol(s)
	Name of each exchange on which registered

	Common stock, par value $0.001 per share
	BPMC
	Nasdaq Global Select Market

	
	
	



Item 7.01	Regulation FD Disclosure.

On June 3, 2019, Blueprint Medicines Corporation hosted an investor call and live webcast to discuss updated data from its Phase 1 ARROW clinical trial evaluating BLU-667 for the treatment of patients with RET-altered non-small cell cancer, medullary thyroid cancer and other advanced solid tumors and from its Phase 1 NAVIGATOR clinical trial evaluating avapritinib for the treatment of patients with advanced gastrointestinal stromal tumors, which were presented at the American Society of Clinical Oncology 2019 Annual Meeting in Chicago, Illinois. A copy of the presentation from the investor call 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, 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
	
	
	Presentation by Blueprint Medicines Corporation at investor call on June 3, 2019
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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: June 4, 2019
	By: /s/ Tracey L.
	

	
	
	McCain
	

	
	
	
	

	
	
	Tracey L. McCain
	

	
	
	Chief Legal Officer
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Key BLU-667 program next steps

Status

1. Previously treated NSCLC and MTC
+ B0%+ ORRs; MDORs not reachec
rated to date

through therapy designations

2. First-line NSCLC

 ORR in

+ Preliminary FDA

Planned next steps

« Submit NDA for previously treated NSCLC in Q1 2020
* Submit NDA for previously treated MTC in 1H 2020

+ Amend ARROW trial to expand enroliment of treatment-naive
patients and support potential expedited development

+ Initiate confirmatory Phase 3 trial in 1L NSCLC in 2H 2019

+ Continue to enroll basket cohorts to support development in a
broad tumor-agnostic population

« Initiate Phase 2 trial in resistant EGFR-mutant NSCLC in
‘combination with osimertinib in 2H 2019
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Questions and Answers
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Updated avapritinib data in patients
with advanced systemic mastocytosis
RS. 24" EHA Congress
i Amsterdam, The Netherlands
Saturday, June 15
Oral abstract: S830
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Thank you
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plueprint.,

Advances in

Precision Oncology:
BLU-667 data review and
portfolio update

2019 ASCO Annual Meeting

JUNE 3, 2019
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Agenda

Introduction and portfolio update
BLU-667 clinical data review
BLU-667 program strategy

Questions and answers

Closing remarks

oveprot.

Jeff Albers
Chief Executive Officer

Benjamin Besse, M.D., Ph.D.
Head of Cancer Medicine Department, Gustave Roussy Cancer Center

Andy Boral, M.D., Ph.D.
Chief Medical Officer

Al

Jeff Albers
Chief Executive Officer
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Precision therapies for people with cancer and rare diseases

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

SELECTIVE NON-SELECTIVE

GENOMICALLY

ANCER
HERAPY

avapritinib Rydapt® (midostaurin)
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Our vision for building the leading precision therapy company

Rapid, reproducible product development

Robust scientific platform Disciplined portfolio Effective and nimble
to design selective kinase management focused on commercial organization
medicines therapeutic area leadership with global reach

Reinvestment of revenue to sustain constant innovation cycle

Eotueprint.
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Rapidly advancing pipeline of investigational precision therapies
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Multiple planned marketing applications to support our rapid evolution
into a fully-integrated biopharmaceutical company

LATE CLINICAL REGULATORY
DEVELOPMENT SUBMISSION PLANS

~1,000
3

people enrolled across
avapritinib and BLU-667 trials.

7

ongoing or planned global
regisiration-enabling trials

Q12020

Other RET-altered sold tumor
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Data presented at ASCO to form the basis of initial planned global
marketing applications for avapritinib in advanced GIST

PDGFRA Exon 18 Mutant GIST (n=43)' 4L GIST (n=111)"

86% ' e W 22%

(central radiology) (central radiology)

Safety Results (N=204):
+ Avapritini was generally well-tolerated and most AES reported by investigators were Grade 1 or 2
+ Grade 23 treatment-related AES included anemia, fatigue, blood bilrubin increased, cognitive effects and diarthea
+ Relative dose intensity was 85% at 300 mg QD, the recommended dose for planned marketing applications
+ Across all doses, 8.3% of patients discontinued avapritin due to treatment-related AES

Plan to submit

for PDGFRA Exon 18 mutant and 4L GIST in June 2019
&‘ blueprint. D‘.\m:r::m&:u ﬁ:&"»‘:ﬁﬂ?ﬂﬁgrﬁuﬁr&ﬁmw:ﬁ om0 s POCFRG AT o
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BLU-667 clinical profile aligns with opportunities in RET-altered cancers

Promising emerging BLU-667 clinical profile

¥ High response rates and durable anti-tumor acti

ty regardiess of RET genotype, tumor type or prior therapy
« Strong activity against brain metastases in NSCLC patients

' Favorable safety profile with low discontinuation rates in advanced cancer populations

¥ Regulatory feedback on expedited development and Breakthrough Therapy Designations for NSCLC and MTC

+ Plan to submit NDA for previously treated NSCLC in Q1 2020 and previously treated MTC in 1H 2020

Significant opportunities to impact patient care

RET fusion+ RET mutations. Resistant EGFR
NSCLC mTC RET+ cancers. mutation+ NSCLC
~1-2% of ~90% of Low variable RET Growing
NSCLC advanced MTC frequency across. understanding of
tumor types RET-driven
resistance

o pst NSCLC vt s s i sssoschoncenpy 9
e o veaimen G U s 1 e e S
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BLU-667 clinical data review

Benjamin Besse, M.D., Ph.D.
Gustave Roussy Cancer Center
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Clinical Activity and Tolerability of BLU-667, a Highly Potent and
Selective RET Inhibitor, in Patients with Advanced RET-Fusion+
Non-small Cell Lung Cancer (Oral Abstract 9008)

Justin F. Gainor, Dae Ho Lee, Giuseppe Curigliano, Robert C. Doebele, Dong-Wan Kim, Christina S. Baik,
Daniel Shao-Weng Tan, Gilberto Lopes, Shirish M. Gadgeel, Philippe Alexandre Cassier, Matthew H. Taylor,
Stephen V. Liu, Benjamin Besse, Michael Thomas, Viola Weijia Zhu, Hui Zhang, Corinne Clifford,

Michael R. Palmer, Christopher D. Tumer, Vivek Subbiah

Activity and Tolerability of BLU-667, a Highly Potent and Selective
RET Inhibitor, in Patients with Advanced RET-altered Thyroid
Cancers (Poster Abstract 6018)

Matthew H. Taylor, Justin . Gainor, Mimi I-Nan Hu, Viola Weijia Zhu, Gilberto Lopes, Sophie Leboulleux,
Marcia S. Brose, Martin H. Schuler, Daniel W. Bowles, Dong-Wan Kim, Christina S. Baik, Elena Garralda,
Chia-Chi Lin, Douslas Adkins, Debashis Sarker, Giuseppe Curigliano, Hui Zhang, Corinne Clifford,

Michael R. Palmer, Christopher . Turner, Vivek Subbiah
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Disclosures

Benjamin Besse, M.D., Ph.D.

+ Research funding: AbbVie, Amgen, AstraZeneca, Biogen, Blueprint Medicines,
Bristol-Myers Squibb, Celgene, GlaxoSmithKline, Ignyta, Inivata, Lilly,
Merck KGaA, MSD Oncology, Nektar, Onxeo, Pfizer, PharmaMar, Sanofi,
Spectrum Pharmaceuticals, Takeda, Tiziana Therapeutics
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RET Alterations: Diverse Oncogenic Drivers Lacking

Targeted Therapeutic Approach

NSCLC patients with RET fusions have not

Non-small cell lung cancer: significantly benefited from existing therapy

~1-2% RET fusions'2

+ Chemotherapy: nonspecific, low response rates,
significant toxicity

Advanced medullary thyroid
cancer: ~90% RET mutations®

Papillary thyroid cancer:
~20% RET fusions*

Checkpoint inhibition: Preliminary evidence for
lack of benefit in RET-altered NSCLC”

Multiple other tumor types
including esophageal, breast,
melanoma, colorectal, and
leukemia: <1% RET-altered>®

w

2019 ASCO

+ Multikinase inhibitors: | activity, 1 off-target
toxicity®®

No selective RET inhibitors are approved
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ARROW: BLU-667 Dose-Escalation and Expansion Study

Part 1:

Dose-Escalation
(N=62; Complete)’

RET-altered advanced
solid tumors
BLU-667: 30-600 mg by
daily oral administration
(QD or BID)

Phase 2 dose
determined
(400 mg QD)

ARROW is registered with
clinicaltrials gov (NCT03037385)

W9ASCO 2

Part 2:
Expansion Cohorts
(Ongoing)

BLU-667 400 mg QD
Unresectable, advanced solid tumor
RET alteration status by local tumor
testing

No additional driver mutation

ECOG PS 0-1

Asymptomatic brain metastases allowed
Progressive disease or intolerant to SOC
therapy, or not a candidate

Primary objectives:
Overall response rate (RECIST 1.1)
Safety

RET fusion+ NSCLC,
 priorpitinum (n=0}

RET fusion+ NSCLC,
platinum naive (n=40)

MTC, prior cabozantinib or
'vandetanib (n=60)
MTC, no prior cabozantinib
or vandetanib (n=40)
Other RET fusion+ tumors
(n=40)

Other RET-mutated tumors
(n=20)

RET-altered, prior selective
RET inhibitor (n=20)





image35.png




image36.jpeg
Baseline Characteristics
RET Fusion+ Advanced NSCLC Patients

RET-Fusion+ Advanced NSCLC
s e RET Fusion Partner

Characteristic All(N=120)  Prior Platinum (N=91)
Age (years), median (range) 60(28:87) 60 (28-85)
5949) 4549)

ECOG PS, n (%)
0 6(38) 33(36)
12 74(62) 58 (64)

Brain metasases, n (%) 80) 36040)
Prior systemic regimens, median range) 2(0:1) 2(1-1)
‘Any pror anticancer trestment 10184 91 (100)
Chamotherapy.n (%) s207) si(100)
PO-1 or PD-L1 i n (%) 479 1) Fusion
Chemothrapy + PO-L)1 combinaton,n () 4108 P bartner
Mtnaso ior n (%) 21(18) w02 unknown®
Smoking history*
CarontPrior son 5306) 2
Never 78.65) 57.69)
Hisology Other (DOCK1, EML4)
Adanocarcinoma 11498) 870 2%
Oner 505) s

2019ASCO E
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BLU-667 Demonstrates Substantial Antitumor Ac!

in RET Fusion+ Advanced NSCLC

tivity

BLU-667 Starting Dose 400 mg QD

BestResponse  All (N=48)  Prior Platinum (N=35)

ORR (95%Cl)  58% (43-72) 60% (42-76)
CR" 1 1
PR 27 20
sD 18 14 o
PD 2 < Tl
DCR(95%Cl)  96% (86-99) 100% (90-100) « 517 (71%) treament-naive
patients had confirmed PR

* Al responses are confimed o o consacutiv assessments as er RECIST 1.1
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BLU-667 Induces Rapid and Durable Responses in

RET Fusion+ Advanced NSCLC

tarting Dose 400 mg QD

Duration of Treatment and Response: BLU-667 St
.

. g'
- @ CR  # Treatment ongoing
> £ ®FR > Treatmentafer PD
- = PD Post-treatment follow-up

- Most responses occur at the first scan (week 8)

- 82% of responding patients remain on
treatment as of the data cut-off
- Median duration of response not yet reached
= = - Patients have been on treatment up to 24
v months (including dose-escalation and
regardless of starting dose)

s 0 w2 " ®

s
Trestment Duration (Months)

Patorts oty 14 How 18 doa st 28 Ao 10

.~ 299ASCO
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BLU-667 Starting Dose 400 mg QD

‘Sum of Diameters of Target Lesions

Maximum % Reduction from Baseline

g

Prior PD-1 or PD-L1 inhibitor
«PD-1 and PD-L1 inhibitor naive

2019 ASCO

Patorts oty 14 Now 18 doa s 28 Ao 10
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BLU-667 is Active Across RET Fusion Genotypes

BLU-667 Starting Dose 400 mg QD

ccocs
=KIFSB
Otherfunknown

Maximum % Reduction from Baseline
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BLU-667 is Active Regardless of CNS Involvement

BLU-667 Starting Dose 400 mg QD

0
2y ®
i
A o u
Eﬁg "I I | |
i ||| |
3¢ - 1] |
EHR
g = WCNS involvement | |
§‘,=' No CNS involvement

-

M

2019 ASCO
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BLU-667 is Active Against Intracranial Metastases

Shrinkage of Brain Metastases®

RET fusion partner: + 7 of 9 (78%) patients had shrinkage
% gzk.,“gg'" of measurable brain metastases

+ KIF58

s + No patients at 400 mg QD starting
dose had progression due to new
CNS involvement

Change in Sum of Diameter of
Target Brain Lesions, %

Months on Study

200ASCO

Dot hon o st e i s RECIT 11 gt eors bl
a3 er 205
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Brain metastases

49y0 male

Diagnosis : Lung adenocarcinoma
Molecular profile : fusion RET-KIF5B, intermediate tumor mutation burden

Previous treatments :
+  October 2016 : adenocarcinoma cT3N3MO : concurrent chemoradiotherapy
. May 2017 : brain metastasis : Pemetrexed (PR)

+  October 2017 : brain progression = SABR (cerebellum) + cyberknife
+  March 2018 : thoracic and brain progression (irradiated and non-irradiated brain

PACLITAXEL-BEVACIZUMAB

+ July 2018 : cerebral progression (no local treatment feasible) PEMBROLIZUI
- October 2018: progression disease (lung/brain) DOCETAXEL
December 2018 : brain/lung progression
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Brain metastases
Baseline December 26, 2018
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Radiological assessment

Baseline: December 26, 2018 March 5, 2019
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Radiological assessment

Baseline: December 26, 2018 March 5, 2019
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Radiological assessment

Baseline: December 26, 2018 March 5, 2019
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BLU-667 is Well Tolerated by Patients with
RET Fusion+ Advanced NSCLC
Among 120 pts with advanced

8l NSCLC receiving BLU-667 starting
dose of 400 mg QD:

« Treatment-related toxicity is
Constipation generally low-grade and reversible

Neutropenia® * 7% discontinued BLU-667 due to

AsiTlicreased treatment-related toxicity"
Fatigue

Hypertension - Pneumonitis, respiratory distress/
Anemia % hypoxemia, mucositis/colitis,
Diarthea myelosuppression, gait disturbance,
Pyrexia = anemia

ALT increased

Cough

Dry mouth

Additional grade 23 treatment related AEs (22%): increased CPK (3%), leukopenia® (3%).

* Across the entire study (n=276), rate of discontinuation
due to treatment-related toxicity s 4%.

209ASCO
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2nd line TKI
58yo female

Diagnosis : Lung adenocarcinoma
Molecular profile : fusion RET-KIFSB, intermediate TMB

Previous treatments :

- December 2013 right upper lobectomy pT3 NO R1

- Adjuvant chemotherapy with Vinorelbine and cisplatin

- Adjuvant mediastinal radiotherapy

- Pulmonary relapse in May 2016

~ NIVOLUMAB from Jun. 2016 to Mar. 2017 : progressive disease (low pace)
- NIVOLUMAB + a SRC inhibitor from April to September 2017

Specific RET TKI from April 19th to May 15th 2018 : response but definitive
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Baseline : Jan. 14, 2019 May 20, 2019

TITRE DU DIAPORAMA Général 29
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RET Alterations: Diverse Oncogenic Drivers Lacking

Targeted Therapeutic Approach

Patients with RET-mutant MTC and other
RET-altered cancers may benefit from
highly targeted therapy

Non-small cell lung cancer:
~1-2% RET fusions'?

« Multikinase inhibitors are approved for MTC,
but have important limitations:”

Modest efficacy (28-45% ORR)

Off-target toxicity often requiring dose
modification or discontinuation

Emergence of resistance

No selective RET inhibitors are approved
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Results: Advanced RET-Mutated MTC
Antitumor Activity — Tumor Response
RET-mutated MTC (400 mg QD starting dose)*

.
te I
i
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Results: Advanced RET-Mutated MTC
Antitumor Activity — Treatment and Response Duration

RET-mutated MTC (400 mg QD starting dose)?

= = = @CR
e - = PR
% — = =3 meD
- - — — = Treatment ongoing
————————————4 4 Cabo and Vand-naive
—— = | Prior Cabo or Vand
=
7 « Patients remain on treatment up to 15.6 months, with
—_——r— treatment ongoing
_— - Responses eccumulate over tine
= + Al 18 patients with tumor response remain on treatment
- + Median duration of response not yet reached
o 2 . . . © » " |
StudyMorth N N
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Results: Advanced RET-Mutated MTC

Tolerability

Among 64 pts with RET-mutated MTC receiving BLU-667 starting dose of 400 mg QD:

« Treatment-related toxicity is generally low-grade and reversible

« No patients discontinued BLU-667 due to treatment-related toxicity (4% across the entire study)

RET-mutated MTC (400 mg QD Starting Dose; N=64)

Treatment. Emergent Troatment Related
15% overai (] n 4
A Grade 23

Adverse Event Term

P TT— 3) 19 (50) 0¢
Consipaton 51 () 1) 12 (10) 16
Neurogenis 1767 70T 1573 70
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BLU-667 has Activity in Other RET Fusion+ Malignancies

« PR in 2/2 patients with metastatic pancreatic cancer
- 67 yo male, CCDC6-RET fusion, continues with confirmed PR (53% shrinkage) at ~6 months

- 31 yo male, TRIM33-RET and JMJD1C-RET fusions, continues treatment after PR(41%
shrinkage) at first response assessment

« PR in a patient with intrahepatic bile duct carcinoma
- 51 yo female, NCOA4-RET fusion, continues with confirmed PR (67% shrinkage) at ~15 months

* ORR 83% (5/6) in RET-fusion papillary thyroid cancer

« Safety profile similar to what was seen in RET fusion+ NSCLC

 Contmaton epors i g o e ket Dol o 285 210
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Conclusions

* BLU-667 demonstrates broad and durable anti-tumor activity in advanced RET-altered cancers
- Highly active regardless of RET alteration, tumor type, treatment history or CNS involvement
- RET fusion+ NSCLC
- 60% ORR in NSCLC patients previously treated with platinum-based chemotherapy

- 71% response rate in (5/7) NSCLC patients naive to prior systemic therapy
- Strong activity against intracranial metastases

- RET mutation+ MTC and other RET-altered cancers
- 63% ORR in MTC patients previously treated with an multikinase inhibitor
- Responses observed in papillary thyroid cancer, pancreatic cancer and intrahepatic bile duct carcinoma

- Well tolerated at 400 mg QD with most AEs grade 1 or 2
« FDA breakthrough therapy designations granted for RET fusion+ NSCLC and RET mutation+ MTC

« Data support broad registration-directed development program across patient populations, including
expansion of the ARROW trial in treatment-naive NSCLC patients
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BLU-667 program strategy

Andy Boral, M.D., Ph.D.
Chief Medical Officer, Blueprint Medicines
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A powerful scientific platform with a focused research strategy

Difficult-to-drug Treatment-resistant Novel biology
Kinase targets that are difficult to Kinase targets characterized by New kinase targets identified via
drug with existing technologies alterations promoting resistance computational and cel biology

o existing therapies
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BLU-667 is a highly selective and potent RET inhibitor

BLU-667 selectively inhibits RET versus other kinases

Biocherical potency for RET versus other kinasss (IC fod dfference)
Anti-targets VEGFR2 |  JAK1 JAK2 TRKC
BLU-667 88x 20x 158x 59x

+ BLU-867 is 2100x more selective for RET than 96% of kinases tested

BLU-667 potently inhibits common RET fusions and mutations
Blochemical potency against common RET aloations (1Cy n¥)

RET VB0AL | RET V804M

RET alteration WTRET | CCDC6-RET M918T

BLU-667

+ Potent in vivo activity against RET-KIF5B and RET-CCDCS, including in intracranial models
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BLU-667 has differentiated preclinical activity

Selectivity for VEGFR-2

Coluar actiy againstp-VEGFR-2 (Ci;, M)

Loxo-292

Inhibition of gatekeeper mutations predicted to drive resistance
Colbar antproeratve actviy against KIF58-RET the most common RET fusion in NSCLC (1C50, M (fold ronce)]

KIF5B-RET KIF5B-RET V804L | KIFSB-RET V804M | KIF5B-RET VB04E
10.1 1M (1x) 8.10M (0.8%) 14.1nM (1.4) 8.1nM (0.8x)
10.5nM (1x) 28.40M (2.7x) 78.8nM (7.5x) 126 nM (12x)

RET fusion
BLU-667

Loxo-292
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Emerging BLU-667 clinical profile reflects original purpose-built design

High response rates and durable . . .
anti-tumor activity in NSCLC and MTC Clinlcsl responses|n 2 of-4:patlents
patients regardless of RET genotype previously treated with Loxo-292

Preliminary evidence of clinically active and

;'m:(?eﬁfs""wi%aﬁgigﬂ:m‘" métasiaace tolerable combination with osimertinib in
B patients with EGFR-mutant NSCLC

Clinical responses in multiple patients Well-tolerated with low discontinuation

with other RET-altered cancers rates in advanced cancer populations
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Preliminary PFS for BLU-667 in previously treated NSCLC supports
advancing development into first-line setting

ARROW trial - BLU-667

RET fusion+ NSCLC previously treated with platinum-based chemo'

Median PFS not reached

Previously treated with crizotinib? 8.9 months
Previously untreated? 25.7 months

Previously treated with systemic therapy* | 10.1 months

Previously untreated* 18.9 months
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Responses in 2 of 4 patients previously treated with Loxo-292

Patient 1

+ RET-mutant MTC
+ Initiated BLU-667 at 200 mg QD
+ Confirmed PR with treatment ongoing >1 year

Pationt 3

+ RET-fusion NSCLC
+ Initiated BLU-667 at 400 mg QD
+ Discontinued BLU-667 due 1o progression

+ RET-usion NSCLC

+ Iniiated BLU-667 at 400 mg QD
+ Confirmed PR with treatment ongoing >17 weeks.

Baseline

PR:-47%

January 2019

Courtesy Professor Besse,

May 2019
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