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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))
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Item 7.01	Regulation FD Disclosure.

On December 1, 2016, Blueprint Medicines Corporation hosted an investor conference call and live webcast to discuss initial data from the dose escalation stage of its ongoing Phase 1 clinical trial evaluating BLU-554 for the treatment of advanced hepatocellular carcinoma and initial data from the dose escalation stage of its ongoing Phase 1 clinical trial evaluating BLU-285 for the treatment of advanced gastrointestinal stromal tumors. These data were presented at the 28th EORTC-NCI-AACR Symposium on Molecular Targets and Cancer Therapeutics in Munich, Germany on November 29, 2016 and December 1, 2016, respectively. BLU-554 is an orally available, potent and highly selective inhibitor that targets the kinase FGFR4. BLU-285 is an orally available, potent and highly selective inhibitor that targets D842V mutant PDGFRα and Exon 17 mutant KIT. A copy of the slide presentation from the conference call is attached 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 9.01	Financial Statements and Exhibits.

	(d) Exhibits.
	

	
	Exhibit No.
	Description

	
	99.1
	
	Slide presentation by Blueprint Medicines Corporation on December 1, 2016
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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: December 1, 2016
	By: /s/ Jeffrey W.

	
	
	Albers

	
	
	Jeffrey W. Albers

	
	
	Chief Executive Officer
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28" EORTC-NCI-AACR Symposium
Summary of BLU-285 GIST Oral Presentation

&
Summary of BLU-554 HCC Poster Presentation

Blueprint Medicines Corporation
Investor Webcast & Conference Call

December 1, 2016
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Combi
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+ Identifcation of new drug targets
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+ Provides high-qualty medicinal
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previously dfficul targets + Precision target product profes

Highly selective and potent kinase inhibitor drug candidates:
- BLU-285 - Inhibitorof KIT Exon 17 and PDGFRa D842V mutations

+ BLU-554 - Inhibitor of FGFR4

- BLU-667 — Inhibitor of RET fusions and prediced resistance mufations
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Robust Portfolio with Diverse Clinical Stage Assets
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Preliminary safety and activity in a first-in-human Phase 1
study of BLU-285, a potent, highly selective inhibitor of KIT
and PDGFRa activation loop mutants in advanced
gastrointestinal stromal tumor (GIST)

Michael Heinrich', Robin Jones?, Patrick Schoffski®, Sebastian Bauer', Margaret von
Mehren, Ferry Eskens®, Phiippe Cassier’, Glvier M, Hongliang S,
Terri Aivarez-Diez", Mary Elien Healy?, Beni Wolf’, Suzanne George'®
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EORTC-NCI-AACR Molecular Targets and Cancer
Therapeutics Symposium,
Munich, Gormany,
01 Dec 2016




image21.png




image22.jpeg
Di

sures

= BLU-285 is an investigational agent currently in development by Blueprint
Medicines Corporation (Blueprint Medicines)

= Dr. Michael Heinrich is an investigator for Blueprint Medicines’ ongoing
Phase 1 study in unresectable gastrointestinal stromal tumor

= Dr. Michael Heinrich has the following disclosures:
~ Consultant: Blueprint Medicines, Novartis, MolecularMD
~ Equity interest: MolecularMD
~ Research funding: Blueprint Medicines, Deciphera, Ariad
~ Expert testimony: Novartis
~ Patents: four patents on diagnosis and treatment of PDGFRa-mutant GIST
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Advanced GIST has high medical need
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BLU-285 is a highly potent and selective inhibitor of KIT and
PDGFRa activation loop mutants
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BLU-285 Phase 1 study
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Demography and baseline patient characteristics

Parameter All patients, N = 36

Age (years), median (range) 61(41-77)

GIST subtype
KIT mutant 18 (50)

PDGFRo mutant 18(50)
Metastatic Disease 35(97)
Largest target lesion size (cm)
55 8(22)
>5-510 12(33)
>10 14 (39)
pending 2(6)
#Prior TKI, median (range) 35(0-12)
<2 12(33)
>2 24(67)
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Initial dose escalation results

= Patients with unresectable GIST BLU-285 | Patients treated
~ Prior imatinib and = 1 TKI mg/day
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= 9 patients off treatment (all due to progressive disease)
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85 pharmacokinetics support once daily dosing

P ciot e 1015 steady state

2 ool L Y e —

£ o~ -1~
- sm

= wi EET————— = Rm

H < wm

I .n T T
~ om

H 7 < Som

i

e | E3 13 [ L o 1 0 E3 El

T ) Time o)
* Half-ife > 24 hour, supporting QD dosing

* Relatively rapid absorption: Ty, ~2 -8 hr

* Accumulation in plasma: 2.5 - 4.7 -fold after 15 days

* Exposure at 300 mg is at low end of predicted therapeutic range based on KIT Exon
17 mutant xenograft studies

DY o Doy 1:CYN, o ¥ Dy 1 o S0 o et O, 0 Ol




image37.png




image38.jpeg
Radiographic response per RECIST 1.1 in PDGFRa D842V GIST

(dose level 1, 30 mg)

After 8 weeks, Rapid PDGFRa D842V
Baseline partial response (-42%) GtDNA decline
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* 65 yo female, Primary Gastric GIST, PDGFRa D842V e
~ Previous surgical de-bulking: stomach; perioneal metastases x 2: colon

~ Prior response to crenolanib followed by progression

~ Progression on prior dasatinib (no response)

~ Ongoing at Cycle 13 with confirmed partal response (-52% per RECIST 1.1)
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R
Exon 11/17 GIST (dose 5

After 24 weeks,
partial response (-62%)

= 57 year old male, KIT Exon 11 (delWK557-8)/Exon 17 (D816V) mutations
~ Prior imatinib, sunitnib, nilotinib, sorafenib, imatinib + BKM120
~ Ongoing at Cycle 8 with confirmed partial response per RECIST 1.1
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KIT GIST - early dose-response relationship
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Best radiographic response with BLU-285 per RECIST 1.1

Best response
(per investigator,

n (%)

PR 7(25)

sD 15 (54)

DCR (PR +SD) 15 (100) 22(79)
PD [ 6(21)

= Of 7 partial responses, 6 confirmed; 1 pending (still on treatment)
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BLU-285: GIST treatment duration
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Adverse events associated with BL!

85

= No DLTs or treatment-related Grade 4 — 5 AEs
= No patient discontinued BLU-285 due to treatment-related toxicity

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

« AEs occurring in = 20% of patients
~ Nausea (42%)
~ Vomiting (33%)
~ Peripheral edema (31%)
- Fatigue (28%)
~ Constipation (22%)
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= BLU-285 has been well tolerated on a QD schedule at doses of 30 — 400 mg
= Half-life > 24 hours, supports QD dosing

= BLU-285 demonstrates strong clinical activity in PDGFRa D842-mutant GIST at
all dose levels

= Significant anti-tumor activity in TKl-resistant, KIT-mutant GIST observed at
doses > 135 mg with tumor reduction in 4 of 6 patients, including 1 PR

= Dose escalation continues with the goal of maximizing clinical activity in KIT-
mutant GIST and to define the MTD and RP2D

= Anticipate initiation of expansion cohorts in first half of 2017
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First-in-human study of BLU-554, a potent, highly selective
FGFR4 inhibitor designed for hepatocellular carcinoma
(HCC) with FGFR4 pathway activation
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The FGFRA4 signaling pathway is a promising new drive
molecularly targeted therapy for HCC

= Liver cancer, most often HCC, is 2" leading cause of cancer death worldwide

= Sorafenib only approved drug, no approved 2 line therapy.
* Response rate ~2%; median time to progression 3-6 months

* Approximately 30% of HCC patients estimated to have abnormally active FGFR4
pathway, a validated driver

= No genomically targeted therapies available
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BLU-554 is a potent and highly selective inhibitor of FGFR4

Ireversible FGFR4 inhibition Potent and Highly Selective
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BLU-554 Phase 1 study
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Demography and baseline patient characteristics

Ao yors). o (o)
frcd s
v s
oy “0)
e 58
rr— e
ez Ty w0
U o
b i
Fish B
Do i
Prio Tharpy
Sl Roscion o
fremtiny o
TAGE ) snodon B
iy foire
Sy Trosy B




image67.png




image68.jpeg
Initial dose escalation results
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= Patients with unresectable HCC + prior sorafenib

= 3 + 3 dose escalation with additional accrual to previous dose levels
= 25 patients enrolled over 12 months

= MTD defined as 600 mg QD
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C: ly 1: Radiographic response per RECIST in patient with alcohol
relaled cirrhosis and advanced HCC (dose level 2, 280 mg)
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Case study 2: Radiographic response per RECIST in patient with HBV-
related advanced HCC (dose level 4, 600 mg)
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Effects on metabolic pathways downstream of FGFR4:
= Decreases in cholesterol

= Increases in C4, the bile acid precursor

= Feedback upregulation of the FGF19 ligand in blood
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BLU-554 pharmacokinetics

BLU-554 plasma concentration:
cycle 1, day 1
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* Halfife of ~10 hours

* Rapid absorption: T, ~1-3 hours

= Exposure increases over the 140-900 mg dose range with significant AUC
overlap between 600 and 900 mg dose levels
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Adverse events associated with BLU-554
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= Proof-of-concept established for highly selective targeting of FGFR4 with BLU-554
in advanced HCC

- 5 0f 10 FGF19 IHC+ patients with radiographic tumor shrinkage, including 1 confirmed
PR

~ 7of 10 FGF19 IHC+ patients remain on treatment

* MTD and recommended dose for expansion (600 mg QD) provides tolerabiliy,
pathway modulation and exposure within expected therapeutic range based on
xenograft models

* Screening experience with IHC assay supports estimate of FGF19-FGFR4
pathway activation in approximately 30% of HCC patients

* Part 2 dose expansion initiated with central laboratory FGF19 IHC and FISH
testing and goal of better defining responsive patient population(s) based on
pathway status
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Next steps

* BLU-285in GIST

= Continue dose escalation to define an MTD and to maximize clinical activity in KIT-driven
patients

* Increase the cohort sizes in the expansion to evaluate the potential of BLU-285 as a single
‘agent therapy in PDGFRa-driven and KIT-driven GIST

= Seek guidance from the FDA on the development path forward, including any possibilties for
expedited cinical development of BLU-285 for the treatment of advanced GIST

* Accelerate the evaluation of expanded development options, including opportunities to move.
to earlier lines of therapy and possible combinations

* BLU-554in HCC

= Continue enroliment in the expansion to define the patient population(s), based on their
biomarker status, that may respond to BLU-554 as a single agent therapy

= Accelerate the evaluation of expanded development options, including opporturnities to move
to earlier lines of therapy and possible combinations
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