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Item 7.01 Regulation FD Disclosure

On December 6, 2015, bluebird bio, Inc. (“bluebird”) conducted an investor webcast summarizing clinical data from its Northstar (HGB-204),
HGB-205 and HGB-206 clinical trials of its LentiGlobin product candidate and preclinical data relating to its bb2121 product candidate, in each case,
presented at the 57th Annual Meeting of the American Society of Hematology in Orlando, Florida from December 5-6, 2015.  A copy of the presentation is
being furnished as Exhibit 99.4 to this Report on Form 8-K.

The information in Item 7.01 of this Report on Form 8-K and Exhibit 99.4 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 (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 or the Exchange Act, except as expressly set forth by specific reference in
such filing.
 
Item 8.01   Other Events

On December 5, 2015 and December 6, 2015, bluebird issued three press releases announcing clinical data from its Northstar (HGB-204), HGB-
205 and HGB-206 clinical trials of its LentiGlobin product candidate and preclinical data relating to its bb2121 product candidate, in each case, presented at
the 57th Annual Meeting of the American Society of Hematology in Orlando, Florida from December 5-6, 2015.  The full text of bluebird’s press releases
regarding these announcements is filed as Exhibits 99.1, 99.2, and 99.3 to this Current Report on Form 8-K and is incorporated herein by reference.
 
Item 9.01 Financial Statements and Exhibits.

(d) Exhibits
Exhibit No. Description

99.1 Press release issued by bluebird bio, Inc. on December 5, 2015
99.2 Press release issued by bluebird bio, Inc. on December 6, 2015
99.3 Press release issued by bluebird bio, Inc. on December 6, 2015
99.4 Investor presentation provided by bluebird bio, Inc. on December 6, 2015
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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.
 
     
Date: December 7, 2015 bluebird bio, Inc.

 
 

 By:/s/ Jason F. Cole  
  Jason Cole  
  Senior Vice President, General Counsel  
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Exhibit 99.1
 

bluebird bio Reports New Beta-thalassemia Major Data from Northstar Study of LentiGlobin® at ASH Annual Meeting
 

Transfusion independence observed in patients with non-β0/β0 genotypes
 

Transfusion reduction between 33 percent and 100 percent observed in patients with β0/β0 genotype
 

Company to webcast investor event, Sunday, Dec. 6 at 8:30 p.m. ET
 
ORLANDO, Fla., December 5, 2015 – bluebird bio, Inc. (Nasdaq: BLUE), a clinical-stage company committed to developing
potentially transformative gene therapies for severe genetic diseases and T cell-based immunotherapies for cancer, announced that new
data from the ongoing Northstar Study evaluating its LentiGlobin® BB305 product candidate in patients with beta-thalassemia major
will be presented at the 57th American Society of Hematology Annual Meeting. The data from the Northstar Study will be highlighted
on Sunday, December 6th, in an oral presentation by Mark C. Walters, M.D., UCSF Benioff Children’s Hospital, Oakland, Calif.
 
“The growing body of data for LentiGlobin continues to show substantial clinical benefit in patients with beta-thalassemia major, with
high levels of HbAT87Q production across patients regardless of genotype,” said David Davidson, M.D., chief medical officer,
bluebird bio. “Patients with non-β0/β0 genotypes represent a large proportion of the population with beta-thalassemia major, and we
are particularly encouraged to see the consistency of transfusion independence in all of the patients who have been followed for at least
six months. Thus far, the level of transfusion reduction in patients with the β0/β0 genotype ranges from 33 percent to 100 percent,
indicating the potential for benefit in these patients. In many patients, HbAT87Q levels have not yet plateaued, so further study with
longer follow up is needed to fully assess the impact on transfusion requirements in these patients. As we gain a better understanding of
the emerging data, we plan to initiate a separate study for patients with the β0/β0 genotype, while moving forward with the planned
HGB-207 and HGB-208 studies only in patients with non-β0/β0 genotypes.”
 
Abstract #201: Update of Results from the Northstar Study (HGB-204): A Phase 1/2 Study of Gene Therapy for β-
Thalassemia Major via Transplantation of Autologous Hematopoietic Stem Cells Transduced Ex Vivo with a Lentiviral βA-
T87Q-Globin Vector (LentiGlobin BB305 Drug Product)
 
The Northstar Study is an ongoing, open-label, single-dose, international, multicenter Phase 1/2 study designed to evaluate the safety
and efficacy of LentiGlobin BB305 drug product for the treatment of subjects with beta-thalassemia major. As of October 28, 2015, 13
subjects with beta-thalassemia major have undergone infusion with LentiGlobin

 



 
 
BB305 product candidate. As of October 28, 2015, nine of these subjects had at least six months follow up. Results in these patients as
of October 28, 2015 include:
 
 · Median HbAT87Q production at six months follow up was 4.9 g/dL among patients of all genotypes (n=9), 4.9 g/dL among

patients with non-β0/β0 genotypes (n=5) and 5.0 g/dL among patients with the β0/β0 genotype (n=4).
 · All of the patients with non-β0/β0 genotypes with at least six months follow up (n=5) have achieved sustained transfusion

independence as of the data cut-off, ranging from 7.1 to 16.4 months of ongoing transfusion independence; total
hemoglobin at last follow up for these patients ranged from 9.1 to 12.2 g/dL.

 · Patients with the β0/β0 genotype (n=4) demonstrated a reduction in transfusion volume ranging from 33 percent to 100
percent.

 · The safety profile was consistent with autologous transplantation. No Grade 3 or higher drug-product related adverse events
have been observed, and there is no evidence of clonal dominance.

 
“The updated data from the Northstar Study continue to show acceptable patient safety with regard to myeloablation, drug product
infusion risks, and genotoxicity at this early follow up,” said Dr. Walters. “All of the subjects treated in the study had a clinical benefit,
which was most pronounced in the patients with non-β0/β0 genotypes, whose endogenous beta-globin expression combined with
HbAT87Q expression was sufficient for transfusion independence. The patients with the β0/β0 genotype also had a benefit, with
transfusion volume reduction ranging from 33 percent to 100 percent, though longer follow up is needed to understand the clinical
significance of this data. The results of the Northstar Study to date suggest that it is safe, feasible and potentially efficacious to treat
patients with beta-thalassemia major with LentiGlobin BB305.”
 
Investor Webcast Information
 
bluebird bio will host an investor event that will be webcast live at 8:30 p.m. ET tomorrow, December 6, 2015, to discuss the ASH
data and provide a brief overview of the science and clinical development plans surrounding the gene therapy, genome editing and
immunotherapy programs. The live webcast can be accessed under "Calendar of Events" in the Investors and Media section of the
company's website at www.bluebirdbio.com. The webcast will be available for replay for 30 days on the company website.
Alternatively, investors may listen to the call by dialing (844) 825-4408 from locations in the United States or (315) 625-3227 from
outside the United States. Please refer to conference ID number 71438159.
 
About bluebird bio, Inc.
With its lentiviral-based gene therapies, T cell immunotherapy expertise and gene editing capabilities, bluebird bio has built an
integrated product platform with broad potential application to severe genetic diseases and cancer. bluebird bio’s gene therapy clinical

 



 
 
programs include its Lenti-D™ product candidate currently in a Phase 2/3 study, called the Starbeam Study, for the treatment of
childhood cerebral adrenoleukodystrophy, and its LentiGlobin® BB305 product candidate, currently in three clinical studies for the
treatment of beta-thalassemia major and severe sickle cell disease. bluebird bio’s oncology pipeline is built upon the company’s
leadership in lentiviral gene delivery and T cell engineering, with a focus on developing novel T cell-based immunotherapies,
including chimeric antigen receptor (CAR T) and T cell receptor (TCR) therapies. bluebird bio’s lead oncology program, bb2121, is an
anti-BCMA CAR T program partnered with Celgene and focused on hematologic malignancies. bluebird bio also has discovery
research programs utilizing megaTALs/homing endonuclease gene editing technologies with the potential for use across the company’s
pipeline.
 
bluebird bio has operations in Cambridge, Massachusetts, Seattle, Washington, and Paris, France.
 
LentiGlobin and Lenti-D are trademarks of bluebird bio, Inc.
 
Forward-Looking Statements
This release contains “forward-looking statements” within the meaning of the Private Securities Litigation Reform Act of 1995,
including statements regarding the potential efficacy and safety of the Company’s LentiGlobin BB305 product candidate in subjects
with beta thalassemia major, including statements concerning the production of HbAT87Q and the reduced or eliminated need for
transfusion support for the study subjects with beta thalassemia major, statements concerning the Company’s future plans with respect
to LentiGlobin and its other product candidates. It should be noted that the data announced for LentiGlobin are preliminary in nature
and the Northstar study of LentiGlobin is not complete. There is limited data concerning long-term safety and efficacy following
treatment with LentiGlobin. These data may not continue for these subjects or be repeated or observed in ongoing or future studies
involving our LentiGlobin product candidate, including the HGB-205 Study, the Northstar Study or the HGB-206 study in severe
sickle cell disease. It is possible that subjects for whom transfusion support has been reduced or eliminated may receive transfusion
support in the future. Any forward-looking statements are based on management’s current expectations of future events and are
subject to a number of risks and uncertainties that could cause actual results to differ materially and adversely from those set forth in
or implied by such forward-looking statements. These risks and uncertainties include, but are not limited to, the risk that the
preliminary results from our clinical trials will not continue or be repeated in our ongoing clinical trials, the risk that previously
conducted studies involving similar product candidates will not be repeated or observed in ongoing or future studies involving current
product candidates, the risk of cessation or delay of any of the ongoing or planned clinical studies and/or our development of our
product candidates, the risk of a delay in the enrollment of patients in our clinical studies, and the risk that any one or more of our
product candidates will not be successfully developed and commercialized. For a discussion of other risks and uncertainties, and other

 



 
 
important factors, any of which could cause our actual results to differ from those contained in the forward-looking statements, see the
section entitled “Risk Factors” in our most recent quarterly report on Form 10-Q, as well as discussions of potential risks,
uncertainties, and other important factors in our subsequent filings with the Securities and Exchange Commission. All information in
this press release is as of the date of the release, and bluebird bio undertakes no duty to update this information unless required by
law.
 
Contact:
bluebird bio, Inc.
Manisha Pai, 617-245-2107
mpai@bluebirdbio.com
or
Pure Communications, Inc.
Dan Budwick, 973-271-6085

 



 
Exhibit 99.2

 
bluebird bio Reports New Beta-thalassemia Major and Severe Sickle Cell Disease Data from HGB-205 and HGB-206 Studies

of LentiGlobin® at ASH Annual Meeting
 

Two patients with beta-thalassemia major with β0/βE genotype remain transfusion-independent for 23.4 and 20.1 months, respectively
 

Patient with severe sickle cell disease (SCD) in HGB-205 study remains free of transfusions and complications from SCD for nine
months and is producing 49 percent anti-sickling hemoglobin

 
Early safety data presented from patients with severe SCD treated in HGB-206 study

 
Company to webcast investor event, Sunday, December 6 at 8:30 p.m. ET

 
ORLANDO, Fla., December 6, 2015 – bluebird bio, Inc. (Nasdaq: BLUE), a clinical-stage company committed to developing
potentially transformative gene therapies for severe genetic diseases and T cell-based immunotherapies for cancer, announced the
presentation of new data from the ongoing HGB-205 and HGB-206 clinical studies evaluating its LentiGlobin BB305 product
candidate in patients with beta-thalassemia major and severe sickle cell disease (SCD), at the 57th American Society of Hematology
Annual Meeting.
 
The data from the HGB-205 study were highlighted today in an oral presentation by Marina Cavazzana, M.D., Ph.D., lead investigator
of the HGB-205 study and professor of hematology at Paris Descartes University, head of the department of Biotherapy Hospital, the
clinical research INSERM center of Biotherapy at Necker Enfants Malades, (Assistance Publique-Hôpitaux de Paris) and the
Lymphohematopoiesis Laboratory, Institute of Genetic Diseases, Imagine, Paris, France. Data from the HGB-206 study were
presented today during a poster session by John F. Tisdale, M.D., senior investigator, molecular and clinical hematology branch at the
National Institutes of Health.
 
“The data from the HGB-205 and HGB-206 studies further demonstrate the potential for gene therapy to make a meaningful and
enduring difference in the lives of patients with beta-thalassemia major or severe SCD,” said David Davidson, M.D., chief medical
officer, bluebird bio. “We are especially encouraged by the data from the HGB-205 study, which is demonstrating stable clinical
benefit in patients with beta-thalassemia major and includes data from the first patient with severe SCD ever treated with gene therapy,
now with a year of follow up. The data from the HGB-206 study are still very early, and we look forward to gaining greater clarity on
the therapeutic profile of LentiGlobin in severe SCD as we treat more patients and obtain longer follow up in the coming year.”
 

 



 
 
 
Abstract #202: Outcomes of Gene Therapy for Severe Sickle Disease and Beta-Thalassemia Major Via Transplantation of
Autologous Hematopoietic Stem Cells Transduced Ex Vivo with a Lentiviral βA-T87Q -Globin Vector (HGB-205 study)
 
HGB-205 is an ongoing, open-label, single-center Phase 1/2 study designed to evaluate the safety and efficacy of LentiGlobin BB305
drug product in the treatment of patients with beta-thalassemia major and severe SCD. As of November 10, 2015, four subjects with
beta-thalassemia major and one subject with severe SCD have undergone infusion with LentiGlobin BB305 product candidate in this
study. Results as of November 10, 2015, include:
 
 · Subject 1201 with the β0/βE genotype of beta-thalassemia major has 23.4 months of transfusion independence with total

hemoglobin of 10.8 g/dL, of which 7.9 g/dL was HbAT87Q. Subject 1202 with the β0/βE genotype of beta-thalassemia
major has 20.1 months of transfusion independence with total hemoglobin of 13.1 g/dL, of which 10.3 g/dL was
HbAT87Q.

 · An additional two patients with beta-thalassemia major, Subjects 1203 and 1206, have been infused, though it is too early to
draw any meaningful efficacy conclusions. At their most recent follow ups, three months and one month, respectively, these
patients were producing measurable levels of HbAT87Q, which are steadily increasing in Subject 1203.

 · At the 12-month post-drug infusion follow up for Subject 1204 with severe SCD, the proportion of anti-sickling
hemoglobin (HbAT87Q + HbF) accounted for 49 percent of all hemoglobin production (47 percent HbAT87Q + 2 percent
HbF) – well above the 30 percent threshold expected to potentially achieve a disease-modifying clinical effect. Prior to
infusion, Subject 1204 required chronic blood transfusions; he was successfully weaned off of transfusions and has
remained transfusion independent for more than nine months. Since infusion, this patient has had no hospitalizations or
acute SCD-related events.

 · No LentiGlobin-related adverse events have been observed; all of the adverse events observed are consistent with
myeloablative conditioning.

 · All five treated subjects successfully engrafted and insertional site analyses (ISAs) demonstrate highly polyclonal
reconstitution without clonal dominance.

 
“These data are evidence of the durable responses we have seen in patients with beta-thalassemia major or severe SCD who have
received a one-time treatment with LentiGlobin,” said Professor Cavazzana. “We are now seeing the benefit of gene therapy with
LentiGlobin beyond one year in two patients with beta-thalassemia major. Clinical benefit continues to be realized in the patient with
severe SCD after 12 months of follow up. We are encouraged by these results and the potential benefit treatment with LentiGlobin can
have on patients living with these debilitating diseases.”
 

 



 
Abstract #3233: Initial Results from Study HGB-206: A Phase 1 Study Evaluating Gene Therapy by Transplantation of
Autologous CD34+ Stem Cells Transduced Ex Vivo with the LentiGlobin BB305 Lentiviral Vector in Subjects with Severe
Sickle Cell Disease (HGB-206 study)
 
HGB-206 is an ongoing, open-label Phase 1 study designed to evaluate the safety and efficacy of LentiGlobin BB305 product
candidate in the treatment of subjects with severe SCD. Results, as of November 17, 2015, include:
 
 · Drug product has been manufactured for four patients with severe SCD, and three patients have been infused with

LentiGlobin BB305. Subjects 1301 and 1303 have three and 5.3 months of follow up post-infusion, respectively.
 · Drug product vector copy number (VCN) was 0.5/0.6 in Subject 1301, 1.3 in Subject 1303 and 0.6 in Subject 1306.
 o VCN in peripheral blood leukocytes at three months follow up was 0.04 in Subject 1301 and 0.11 in Subject

1303.
 · Early data on Subjects 1301 and 1303 with at least three months of follow up show a gradual increase in HbAT87Q levels

post-infusion.
 o At the three-month post-infusion follow up for Subject 1301, the proportion of anti-sickling hemoglobin

accounted for 17 percent of all hemoglobin production (4 percent HbAT87Q + 13 percent HbF).
 o At the six-month post-infusion follow up for Subject 1303, the proportion of anti-sickling hemoglobin accounted

for 16 percent of all hemoglobin production (12 percent HbAT87Q + 4 percent HbF).
 o Longer follow up data and additional subjects are required to determine the extent of HbAT87Q production and

clinical benefit of LentiGlobin BB305 in severe SCD.
 · The safety profile in the infused patients is consistent with autologous transplantation and no drug product-related grade >3

adverse events have been reported.
 
Investor Webcast Information
 
bluebird bio will host an investor event that will be webcast live at 8:30 p.m. ET today, December 6, 2015, to discuss the ASH data
and provide a brief overview of the science and clinical development plans surrounding the gene therapy, genome editing and
immunotherapy programs. The live webcast can be accessed under "Calendar of Events" in the Investors and Media section of the
company's website at www.bluebirdbio.com. The webcast will be available for replay for 30 days on the company website.
Alternatively, investors may listen to the call by dialing (844) 825-4408 from locations in the United States or (315) 625-3227 from
outside the United States. Please refer to conference ID number 71438159.
About bluebird bio, Inc.

 



 
With its lentiviral-based gene therapies, T cell immunotherapy expertise and gene editing capabilities, bluebird bio has built an
integrated product platform with broad potential application to severe genetic diseases and cancer. bluebird bio’s gene therapy clinical
programs include its Lenti-D™ product candidate, currently in a Phase 2/3 study, called the Starbeam Study, for the treatment of
childhood cerebral adrenoleukodystrophy, and its LentiGlobin® BB305 product candidate, currently in three clinical studies for the
treatment of beta-thalassemia major and severe sickle cell disease. bluebird bio’s oncology pipeline is built upon the company’s
leadership in lentiviral gene delivery and T cell engineering, with a focus on developing novel T cell-based immunotherapies,
including chimeric antigen receptor (CAR T) and T cell receptor (TCR) therapies. bluebird bio’s lead oncology program, bb2121, is an
anti-BCMA CAR T program partnered with Celgene and focused on hematologic malignancies. bluebird bio also has discovery
research programs utilizing megaTALs/homing endonuclease gene editing technologies with the potential for use across the company’s
pipeline.
 
bluebird bio has operations in Cambridge, Massachusetts, Seattle, Washington, and Paris, France.
 
LentiGlobin and Lenti-D are trademarks of bluebird bio, Inc.
 
Forward-Looking Statements
This release contains “forward-looking statements” within the meaning of the Private Securities Litigation Reform Act of 1995,
including statements regarding the potential efficacy and safety of the Company’s LentiGlobin BB305 product candidate in subjects
with beta thalassemia major and severe sickle cell disease, including statements concerning the production of HbAT87Q and the
reduced or eliminated need for transfusion support for the study subjects with beta thalassemia major,  statements concerning the
Company’s future plans with respect to LentiGlobin and its other product candidates. It should be noted that the data announced for
LentiGlobin are preliminary in nature and the HGB-205 and HGB-206 studies of LentiGlobin are not completed. There is limited
data concerning long-term safety and efficacy following treatment with LentiGlobin. These data may not continue for these subjects or
be repeated or observed in ongoing or future studies involving our LentiGlobin product candidate, including the HGB-205 Study, the
Northstar Study or the HGB-206 study in severe sickle cell disease. It is possible that subjects for whom transfusion support has been
reduced or eliminated may receive transfusion support in the future. Any forward-looking statements are based on management’s
current expectations of future events and are subject to a number of risks and uncertainties that could cause actual results to differ
materially and adversely from those set forth in or implied by such forward-looking statements. These risks and uncertainties include,
but are not limited to, the risk that the preliminary results from our clinical trials will not continue or be repeated in our ongoing
clinical trials, the risk that previously conducted studies involving similar product candidates will not be repeated or observed in
ongoing or future studies involving current product candidates, the risk of cessation or delay of any of the ongoing or planned clinical
studies and/or our

 



 
development of our product candidates, the risk of a delay in the enrollment of patients in our clinical studies, and the risk that any one
or more of our product candidates will not be successfully developed and commercialized. For a discussion of other risks and
uncertainties, and other important factors, any of which could cause our actual results to differ from those contained in the forward-
looking statements, see the section entitled “Risk Factors” in our most recent quarterly report on Form 10-Q, as well as discussions of
potential risks, uncertainties, and other important factors in our subsequent filings with the Securities and Exchange Commission. All
information in this press release is as of the date of the release, and bluebird bio undertakes no duty to update this information unless
required by law.
 
 
bluebird bio Contacts:
bluebird bio, Inc.
Manisha Pai, 617-245-2107
mpai@bluebirdbio.com
or
Pure Communications, Inc.
Dan Budwick, 973-271-6085
 
Imagine Institute for Genetic Diseases (HGB-205 Study Only) Contacts:
Béatrice Parinello-Froment – beatriceparrinello@bpfconseil.com –+33 (0)6 63 72 16 06
Pauline Rodrigue-Moriconi – pauline.rodrigue@institutimagine.org +33 (0)6 77 23 71 19
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bluebird bio Presents Pre-Clinical and Manufacturing Data from CAR T Oncology Programs at ASH Annual Meeting
 

Company to webcast investor event, Sunday, December 6 at 8:30 p.m. ET
 

ORLANDO, Fla., December 6, 2015 – bluebird bio, Inc. (Nasdaq: BLUE), a clinical-stage company committed to developing
potentially transformative gene therapies for severe genetic diseases and T cell-based immunotherapies for cancer, announced that pre-
clinical data from its anti-BCMA oncology program were presented by bluebird bio scientists at the 57th American Society of
Hematology Annual Meeting.

 
“We believe the unique science and translational gene therapy platforms we have built differentiate bluebird bio in the oncology field
and have the potential to yield important new therapies for patients living with cancer. Our three oncology posters at ASH this year,
covering critical basic research, translational and manufacturing aspects of our T cell oncology pipeline, demonstrate the strength of our
T cell immunotherapy translational science,” said Rob Ross, M.D., head of oncology, bluebird bio. “We are also excited to see the first
anti-BCMA clinical data from Dr. Jim Kochenderfer of the National Cancer Institute, which was highlighted in yesterday’s press
release from ASH. We believe these data provide excellent proof of concept for bb2121 and are pleased that Jim will serve as one of
the principal investigators for our Phase 1 study of bb2121.”
 
Abstract #1893: Manufacturing an Enhanced CAR T Cell Product by Inhibition of the PI3K/Akt Pathway During T Cell
Expansion Results in Improved In Vivo Efficacy of Anti-BCMA CAR T Cells
 
Overview and results, presented by Molly Perkins, D.Phil., bluebird bio, include:
 
 · bluebird bio explored the potential for culture modifications to improve the therapeutic potential of CAR T cells without

adding complexity to manufacturing. The company tested this hypothesis using CAR T cells specific to B cell maturation
antigen (BCMA) manufactured using standard IL-2 culture with an inhibitor of PI3K added to the media, or with IL-7 and
IL-15, in place of IL-2.  

 · In an in vivo aggressive lymphoma model, mice treated with anti-BCMA CAR T cells cultured only with IL-2 experienced
no effect on tumor growth and succumbed to the tumors within two weeks after treatment; anti-BCMA CAR T cells grown
in IL-7 and IL-15 also did not affect tumor growth. In contrast, mice treated with anti-BCMA CAR T cells cultured with
IL-2 and an inhibitor of PI3K experienced complete and long-term tumor regression.

 · In an in vivo multiple myeloma model, mice received a single administration of anti-BCMA CAR T cells cultured under
various conditions; all treatment groups

 



 demonstrated tumor regression regardless of culture conditions. In a model of tumor relapse, two weeks after tumor
clearance, surviving mice were re-challenged with the same multiple myeloma tumors on the opposite flank; only animals
that had been treated with anti-BCMA CAR T cells cultured with the PI3K inhibitor were able to resist subsequent tumor
challenge.  

 · These data suggest that inhibition of PI3K during ex vivo expansion may generate a superior anti-BCMA CAR T cell
product for clinical use; this approach could potentially apply to the manufacture of CAR T cell therapies against other
oncology targets.

Abstract #3094: A Novel and Highly Potent CAR T Cell Drug Product for Treatment of BCMA-Expressing Hematological
Malignancies
 
Overview and results, presented by Alena Chekmasova, Ph.D., bluebird bio, include:
 
 · bluebird bio has developed a CAR targeting BCMA (bb2121) that consists of an extracellular single chain variable

fragment scFv antigen recognition domain derived from antibodies to BCMA linked to CD137 (4-1BB) co-stimulatory and
CD3zeta chain signaling domains.

 · Based on receptor density quantification, bb2121 can recognize tumor cells expressing less than 1,000 BCMA molecules
per cell.

 · In a preclinical BCMA+ multiple myeloma xenograft model, a single IV administration of bb2121 anti-BCMA CAR T
cells resulted in rapid and sustained elimination of the tumors with 100 percent survival, while a month-long course of anti-
myeloma therapy Velcade® (bortezomib) only delayed tumor growth.

 · Using flow cytometry and immunohistochemistry, bb2121 T cells were shown to rapidly target and infiltrate tumors, and T
cell expansion was correlated with tumor regression.

 · bb2121 anti-BCMA CAR T cells also induced xenograft regression and enhanced survival in a preclinical model of
advanced Burkitt’s lymphoma.

 · Taken together, these studies support the potential clinical application of bb2121 for the treatment of patients with tumors
expressing BCMA.

 
Abstract #3243: Characterization of Lentiviral Vector Derived Anti-BCMA CAR T Cells Reveals Key Parameters for Robust
Manufacturing of Cell-Based Gene Therapies for Multiple Myeloma
 
Overview and results, presented by Graham W.J. Lilley, M.Sc., bluebird bio, include:
 
 · Successful personalized medicine will require robust and reproducible drug product manufacturing. A series of experiments

were conducted to determine whether variations in anti-BCMA CAR surface expression resulted in changes in the activity
of CAR T cells.

 · T cells transduced with varying amounts of virus to yield different amounts of CAR surface expression were diluted with
donor-matched untransduced cells to

 



 achieve a uniform population of T cells containing 26 + 4 percent anti-BCMA CAR T cells. When exposed to tumor, these
CAR T cell populations exhibited no difference in cytotoxicity against BCMA-expressing cells.  

 · All T cell productions easily achieved a level of anti-BCMA CAR expression that resulted in potent anti-BCMA activity,
thus potency of the final drug product was shown to be independent of total anti-BCMA CAR expression on the cell
surface.

 · These data show that the bluebird bio T cell manufacturing process has the potential to overcome significant challenges
associated with personalized medicine by reducing the effects of variability while maintaining potency in autologous
cellular drug product manufacturing.

Investor Webcast Information
 
bluebird bio will host an investor event that will be webcast live at 8:30 p.m. ET today, December 6, 2015, to discuss the ASH data
and provide a brief overview of the science and clinical development plans surrounding the gene therapy, genome editing and
immunotherapy programs. The live webcast can be accessed under "Calendar of Events" in the Investors and Media section of the
company's website at www.bluebirdbio.com. The webcast will be available for replay for 30 days on the company website.
Alternatively, investors may listen to the call by dialing (844) 825-4408 from locations in the United States or (315) 625-3227 from
outside the United States. Please refer to conference ID number 71438159.
About bluebird bio, Inc.
With its lentiviral-based gene therapies, T cell immunotherapy expertise and gene editing capabilities, bluebird bio has built an
integrated product platform with broad potential application to severe genetic diseases and cancer. bluebird bio’s gene therapy clinical
programs include its Lenti-D™ product candidate, currently in a Phase 2/3 study, called the Starbeam Study, for the treatment of
childhood cerebral adrenoleukodystrophy, and its LentiGlobin® BB305 product candidate, currently in three clinical studies for the
treatment of beta-thalassemia major and severe sickle cell disease. bluebird bio’s oncology pipeline is built upon the company’s
leadership in lentiviral gene delivery and T cell engineering, with a focus on developing novel T cell-based immunotherapies,
including chimeric antigen receptor (CAR T) and T cell receptor (TCR) therapies. bluebird bio’s lead oncology program, bb2121, is an
anti-BCMA CAR T program partnered with Celgene and focused on hematologic malignancies. bluebird bio also has discovery
research programs utilizing megaTALs/homing endonuclease gene editing technologies with the potential for use across the company’s
pipeline.
 
bluebird bio has operations in Cambridge, Massachusetts, Seattle, Washington, and Paris, France.
 
LentiGlobin and Lenti-D are trademarks of bluebird bio, Inc.
 
Forward-Looking Statements

 



This release contains “forward-looking statements” within the meaning of the Private Securities Litigation Reform Act of 1995,
including statements regarding the clinical potential and manufacturing of the Company’s anti-BCMA oncology program, including
its bb2121 product candidate. Any forward-looking statements are based on management’s current expectations of future events and
are subject to a number of risks and uncertainties that could cause actual results to differ materially and adversely from those set forth
in or implied by such forward-looking statements. These risks and uncertainties include, but are not limited to,  the risk that the
preclinical efficacy and safety data for our bb2121 product candidate will not be observed in our planned clinical studies, the risk of
cessation or delay of any of the ongoing or planned clinical studies and/or our development of our product candidates, the risk of a
delay in the enrollment of patients in our clinical studies, the risk that our collaboration with Celgene Corporation will not continue or
will not be successful, and the risk that any one or more of our product candidates will not be successfully developed and
commercialized. For a discussion of other risks and uncertainties, and other important factors, any of which could cause our actual
results to differ from those contained in the forward-looking statements, see the section entitled “Risk Factors” in our most recent
quarterly report on Form 10-Q, as well as discussions of potential risks, uncertainties, and other important factors in our subsequent
filings with the Securities and Exchange Commission. All information in this press release is as of the date of the release, and bluebird
bio undertakes no duty to update this information unless required by law.
 
Contact:
bluebird bio, Inc.
Manisha Pai, 617-245-2107
mpai@bluebirdbio.com
or
Pure Communications, Inc.
Dan Budwick, 973-271-6085

 



T ran sfo rm in g  th e L iv es o f P atien ts w ith  S ev ere G en etic an d  R are D iseases Mak in g  H o p e a R eality  E x h ib it 9 9 .4



F o rw ard  L o o k in g  S tatem en t T h ese slid es an d  th e acco m p an y in g  o ral p resen tatio n  co n tain  fo rw ard -lo o k in g  statem en ts an d  in fo rm atio n . T h e u se o f w o rd s su ch  as “m ay ,” “m ig h t,” “w ill,” “sh o u ld ,” “ex p ect,” “p lan ,” “an ticip ate,” “b eliev e,” “estim ate,” “p ro ject,” “in ten d ,” “fu tu re,” “p o ten tial,” o r “co n tin u e,” an d  o th er sim ilar ex p ressio n s are in ten d ed  to  id en tify  fo rw ard  lo o k in g  statem en ts. F o r ex am p le, all statem en ts w e m ak e reg ard in g  th e in itiatio n , tim in g , p ro g ress an d  resu lts o f o u r p reclin ical an d  clin ical stu d ies an d  o u r research  an d  d ev elo p m en t p ro g ram s, o u r ab ility  to  ad v an ce p ro d u ct can d id ates in to , an d  su ccessfu lly  co m p lete, clin ical stu d ies, an d  th e tim in g  o r lik elih o o d  o f reg u lato ry  filin g s an d  ap p ro v als are fo rw ard  lo o k in g . A ll fo rw ard -lo o k in g  statem en ts are b ased  o n  estim ates an d  assu m p tio n s b y  o u r m an ag em en t th at, alth o u g h  w e b eliev e to  b e reaso n ab le, are in h eren tly  u n certain . A ll fo rw ard -lo o k in g  statem en ts are su b ject to  risk s an d  u n certain ties th at m ay  cau se actu al resu lts to  d iffer m aterially  fro m  th o se th at w e ex p ected . T h ese statem en ts are also  su b ject to  a n u m b er o f m aterial risk s an d  u n certain ties th at are d escrib ed  in  o u r m o st recen t q u arterly  rep o rt o n  F o rm  1 0 -Q , as w ell as o u r su b seq u en t filin g s w ith  th e S ecu rities an d  E x ch an g e C o m m issio n . A n y  fo rw ard -lo o k in g  statem en t sp eak s o n ly  as o f th e d ate o n  w h ich  it w as m ad e. We u n d ertak e n o  o b lig atio n  to  p u b licly  u p d ate o r rev ise an y  fo rw ard -lo o k in g  statem en t, w h eth er as a resu lt o f n ew  in fo rm atio n , fu tu re ev en ts o r o th erw ise, ex cep t as req u ired  b y  law . N asd aq : B L U E



T o n ig h t’s A g en d a



b lu eb ird  b io : Wh y  We D o  Wh at We D o  O u r V isio n  –  Mak e H o p e a R eality  S eek in g  to  tran sfo rm  th e liv es o f p atien ts w ith  sev ere g en etic an d  rare d iseases th ro u g h  th e d ev elo p m en t o f in n o v ativ e g en e th erap y  p ro d u cts. E th an  C am ero n  A id an



It’s Mo re T h an  B io lo g y …



T R U E  B L U E  G ain in g  Mo m en tu m …



Wh at is O u r Min d set? P atien t cen tricity  acro ss all d iscip lin es P assio n ate U rg en t H u m b le P atien t-C en tric D ecisio n  Mak in g  G T  g eek s ru le –  d ig  d eep  D ata A N D  p ro d u ct d riv en  C u rio u sity  –  n o  failu re in  b ein g  w ro n g  A ’s d o n ’t settle T w o  ears, o n e m o u th  N o  allig ato r h an d s –  sp eak  u p , step  u p  L ead ers g alv an ize an d  d eliv er O p eratio n al E x cellen ce In d ep en d en t &  D u rab le C o m p an y  Man ag e &  F u n d  fo r th e L o n g  T erm  C o m p etitiv e E d g e &  In ten sity  P u rp o se &  E m p lo y ee D riv en  C u ltu re L ead in g  E d g e S cien ce &  P ro d u cts



T h e In n o v ato rs D ilem m a D O WN S ID E  R IS K  &  F E A R  U P S ID E  O P T IMIS M &  H U N G E R  “D O WN S ID E  R IS K  O F  S U C C E S S  IS  C H O IC E ” D issatisfied  O p tim ists (an d  P aran o id )



E co sy stem  E x p lo sio n  C o m p etitio n  G reat F o r A ll (E sp ecially  P atien ts) G en e T h erap y  (2 0 + ) C A R /T C R /T  C ell (2 5 + ) G en e E d itin g  (8 + ) Mu stan g  T h erap eu tics C A R sg en



D eep en in g  P ip elin e



A sk in g  th e Im p o rtan t Q u estio n s Wh at is th e β -th alassem ia clin ical/reg u lato ry  p ath  fo rw ard ? Wh at is th e S C D  d ata tellin g  u s? Wh at are y o u  d o in g  to  im p ro v e y o u r p latfo rm ? Wh at are y o u  d o in g  to  b u ild  a su stain ab le p ip elin e? Wh at is th e p lan  fo r o n co lo g y /B C MA ?



L en tiG lo b in  C lin ical D ata U p d ate D av e D av id so n , M.D . C h ief Med ical O fficer



β -th alassem ia Majo r



A s o f O cto b er 2 8 , 2 0 1 5  * reaso n s fo r in elig ib ility : ad v an ced  liv er d isease (n = 3 ), p o sitiv e H B V  sero lo g y  (n = 1 ) C o n sen ted  N = 2 7  In elig ib le N = 4 *  S tem  C ell Mo b ilizatio n  N = 2 3  T ran sd u ctio n  in  P ro g ress N = 2  T ran sd u ctio n  C o m p lete N = 2 0  D ru g  P ro d u ct In fu sed  N = 1 7  A w aitin g  In fu sio n  N = 3  A p h eresis F ailu re N = 1  H G B -2 0 4  an d  H G B -2 0 5  β -T h alassem ia S u b jects



P aram eter C ateg o ry  H G B -2 0 4  (N = 1 3 ) H G B -2 0 5  (N = 4 ) T o tal (N =  1 7 ) G en d er (n ) M 2  2  4  F  1 1  2  1 3  A g e (y rs) Med ian  (ran g e) 2 1  (1 8 -3 5 ) 1 8  (1 6 -1 9 ) 2 0  (1 6 -3 5 ) G en o ty p e (n ) β 0 /β 0  6  0  6  β 0 /β E  4  3  7  β 0 /β +  1  0  1  β + /β +  1  1  2  β 0 /β x  1  0  1  P re-stu d y  p R B C  tran sfu sio n  req u irem en ts (m l/k g /y ear) Med ian  (ran g e) 1 6 8  (1 3 1 -2 3 3 ) 1 8 2  (1 3 9 -1 9 7 ) 1 7 2  (1 3 1 -2 3 3 ) S p len ecto m ized  (n ) Y es 5  3  8  D ru g  P ro d u ct V C N  Med ian  (ran g e) 0 .7  (0 .3 -1 .5 ) 1 .3  (0 .8 -2 .1 ) 0 .8  (0 .3 -2 .1 ) D ru g  p ro d u ct d o se (C D 3 4 x 1 0 6̂  cells/k g ) Med ian  (ran g e) 8 .1  (5 .2 -1 4 .0 ) 1 0 .5  (8 .8 -1 3 .6 ) 8 .9  (5 .2 -1 4 .0 ) D ata as o f 2 8  O ct 2 0 1 5 ; D ata rep o rted  fro m  an  o n g o in g  trial w ith  an  o p en  d atab ase D em o g rap h ics fo r T reated  P atien ts w ith  β -T h alassem ia Majo r



In cid en ce o f n o n -h em ato lo g ic G rad e 3 -4  A E s, b y  P T  O ccu rrin g  in  ≥  2  su b jects H G B -2 0 4  n  (% ) H G B -2 0 5  n  (% ) N u m b er o f su b jects 1 3  4  S to m atitis 9  (6 9 % ) 3  (7 5 % ) F eb rile N eu tro p en ia 7  (5 4 % ) 0  P h ary n g eal in flam m atio n  4  (3 1 % ) 0  Irreg u lar Men ses 2  (1 5 % ) 0  A ll A E s co n sisten t w ith  b u su lfan  m y elo ab lativ e co n d itio n in g  S in g le G rad e 1  D P -related  A E  (flu sh in g ) 4  S A E s p o st-D ru g  P ro d u ct In fu sio n , n o n e related : G 3  Wisd o m  to o th  in fectio n  G 2  C ath eter-related  th ro m b o sis G 3  V en o -o cclu siv e liv er d isease G 3  S k in  in fectio n  D ata as o f 0 1  O ct 2 0 1 5  D ata rep o rted  fro m  an  o n g o in g  trial w ith  an  o p en  d atab ase S afety  P ro file: N o  D ru g  P ro d u ct-R elated  S erio u s A d v erse E v en ts



H G B -2 0 4  H G B -2 0 5  F o llo w -u p  p erio d  (m o n th s) Med ian  9  (n  =  1 3 ) (ran g e 0 .2  –  1 9 .1 ) Med ian  1 1 .4  (n  =  4 ) (ran g e 1 .8  –  2 1 ) N eu tro p h il en g raftm en t Med ian  D ay  + 1 8  (n  =  1 1 ) (ran g e 1 3  - 2 9 ) Med ian  D ay  + 1 6  (n  =  4 ) (ran g e 1 3  –  2 8 ) P latelet en g raftm en t Med ian  D ay  + 3 0  (n  =  1 0 ) (ran g e 1 7  - 3 9 ) Med ian  D ay  + 2 1  (n  =  4 ) (ran g e 1 7  –  2 4 ) N o  rep licatio n  co m p eten t len tiv iru s d etected  In teg ratio n  site an aly sis sh o w s h ig h ly  p o ly clo n al rep o p u latio n  w ith  n o  clo n al d o m in an ce d etected  at an y  tim e p o in t H G B -2 0 4 : Med ian  o f 5 6 0  (ran g e 1 9 0 -2 ,8 8 8 ) u n iq u e in teg ratio n  sites p er su b ject at latest tim e p o in t (3  to  1 2  m o n th s) H G B -2 0 5 : S u b jects 1 2 0 1  an d  1 2 0 2  w ith  7 5 6  an d  8 6 8 5  u n iq u e in teg ratio n  sites at 1 2  m o n th s, resp ectiv ely  D ata as o f 0 1  O ct 2 0 1 5  D ata rep o rted  fro m  an  o n g o in g  trial w ith  an  o p en  d atab ase E n g raftm en t an d  L V V -S p ecific S afety



D ru g  P ro d u ct V C N  an d  V C N  in  P erip h eral B lo o d  L eu k o cy tes A fter In fu sio n  A s o f O cto b er 2 8 , 2 0 1 5 . D P  V C N  fo r all treated  su b jects. P B L  V C N  g iv en  fo r su b jects w ith  ≥ 2  m o n th s fo llo w -u p  D P  β 0 /β 0  N o n -β 0 /β 0  1 .8  1 .6  1 .4  1 .2  1 .0  0 .8  0 .6  0 .4  0 .2  0 .0  5  4  3  2  0  3  6  9  1 2  1 5  1 8  2 1  1 1 0 2  1 1 0 3  1 1 0 4  1 1 0 6  1 1 0 7  1 1 0 8  1 1 0 9  1 1 1 0  1 1 1 1  1 1 1 3  1 1 1 5  1 1 1 9  1 1 2 0  1 2 0 1  1 2 0 2  1 2 0 3  Mo n th s P o st D ru g  P ro d u ct In fu sio n  V C N  (v ecto r co p ies / d ip lo id  g en o m e)



H b A T 8 7 Q  P ro d u ctio n  A fter In fu sio n  A s o f O cto b er 2 8 , 2 0 1 5 . O n ly  in clu d es su b jects w ith  ≥ 3  m o n th s o f fo llo w -u p  Med ian  H b A T 8 7 Q  g /d L  3 .8  5 .4  6 .7  4 .4  N = 9  N = 1 3  N = 1 1  N = 5  6 .1  N = 4  7 .8  N = 3  β 0 /β 0  N o n -β 0 /β 0  1 1 0 2  1 1 0 3  1 1 0 4  1 1 0 6  1 1 0 7  1 1 0 8  1 1 0 9  1 1 1 0  1 1 1 1  1 1 1 3  1 2 0 1  1 2 0 2  1 2 0 3  1 1  1 0  9  8  7  6  5  4  3  2  1  0  H b A T 8 7 Q  C o n cen tratio n  (g /d L ) 0  3  6  9  1 2  1 5  1 8  2 1  Mo n th s P o st D ru g  P ro d u ct In fu sio n



O n g o in g  T ran sfu sio n  In d ep en d en ce in  P atien ts w ith  N o n - β 0 /β 0  G en o ty p es w ith  at L east 6  Mo n th s F o llo w  U p  D ay s T ran sfu sio n -F ree Mo n th s T ran sfu sio n -F ree*  * as o f O cto b er 2 8 , 2 0 1 5  fo r p atien ts in  H G B -2 0 4  an d  N o v em b er 1 0 , 2 0 1 5  fo r p atien ts in  H G B -2 0 5  S u b jects w ith  n o n -β 0 /β 0  g en o ty p es sto p  tran sfu sio n s sh o rtly  after D P  in fu sio n  w ith  R B C  in d ep en d en ce ex ten d in g  u p  to  2 3 .4  m o n th s P atien t 1 2 0 2  β 0 /β E  1 2 0 1  β 0 /β E  1 1 1 1  β E /β 0  1 1 0 9  β x /β 0  1 1 0 8  β + /β 0  1 1 0 4  β E /β 0  1 1 0 2  β E /β 0  2 0 .1  Mo n th s 2 3 .4  Mo n th s 7 .1  Mo n th s 8 .9  Mo n th s 1 1 .2  Mo n th s 1 2 .7  Mo n th s 1 6 .4  Mo n th s T o tal H b  =  9 .2  to  1 3 .3  g /d L  at last stu d y  v isit (8 -2 1  m o n th s)



3 3 %  to  1 0 0 %  R ed u ctio n  in  p R B C  T ran sfu sio n s O b serv ed  in  S u b jects w ith  β 0 /β 0  G en o ty p e A s o f O cto b er 2 8 , 2 0 1 5 . S u b jects w ith  ≥ 6  m  fo llo w -u p , sh o w n  to  latest 3 m  in terv al, as o f d ata cu t-o ff. S u b jects 1 1 1 3  &  1 1 1 5  h ad  < 6 m  fo llo w -u p . 5 2 %  4 7 %  3 3 %  1 0 0 %  1 1 0 3  1 1 0 6  1 1 0 7  1 1 1 0  V o lu m e R ed u ced  * 3 -m o n th  av erag e n u m b er an d  n u m b er o f p R B C  tran sfu sio n s o v er 1 2  m o n th s p rio r to  in fu sio n



E ffect o f D ru g  P ro d u ct V C N  o n  H b A T 8 7 Q  E x p ressio n



P u rsu e C O N D IT IO N A L  A P P R O V A L  o n  th e b asis o f d ata fro m  o n g o in g  N o rth star (H G B -2 0 4 ) &  H G B -2 0 5  stu d ies P u rsu e A C C E L E R A T E D  A P P R O V A L  o n  th e b asis o f d ata fro m  p lan n ed  p iv o tal H G B -2 0 7  &  H G B -2 0 8  stu d ies E U  U .S . In itial U .S . reg u lato ry  strateg y  w ill fo cu s o n  n o n -β 0 /β 0  p atien ts H G B -2 0 7  an d  lik ely  H G B -2 0 8  to  en ro ll o n ly  n o n -β 0 /β 0  p atien ts C o llectin g  m o re d ata o n  β 0 /β 0  p atien ts to  fin alize d ev elo p m en t p ath  in  th is g en o ty p e, in clu d in g  E U  reg u lato ry  strateg y  E v o lv in g  C lin ical an d  R eg u lato ry  P lan s



S ev ere S ick le C ell D isease



p o ly m erizatio n  d estab ilizatio n  V  F  L  T  b s b s V  F  L  Q  b s b -8 7  Wh y  L en tiG lo b in  May  T reat S ick le C ell D isease T h ese d ata su g g est th at as little as 3 g /d L  (~ 3 0 % ) o f an ti-sick lin g  h em o g lo b in  co u ld  b e fu n ctio n ally  cu rativ e L en tiG lo b in  in co rp o rates an ti-sick lin g  am in o  acid  fo u n d  in  fetal h em o g lo b in  (g lu tam in e at p o sitio n  8 7 )



P atien ts w ith  sev ere sick le cell d isease O p en  lab el, m u lti-cen ter, U .S . b ased  stu d y  In creased  en ro llm en t targ et fro m  8  su b jects to  2 0  su b jects to  p ro v id e ad d itio n al d ata an d  flex ib ility  fo r reg u lato ry  strateg y  A s o f N o v em b er 1 7 , 2 0 1 5 , 1 1  su b jects en ro lled ; b o n e m arro w  h arv est co m p leted  fo r fo u r su b jects an d  in  p ro g ress fo r fiv e su b jects P rim ary  en d p o in t =  S afety  o f g en e th erap y  am o n g  p atien ts w ith  sev ere S C D  S eco n d ary  en d p o in ts =  clin ical ev en ts, in clu d in g  v aso -o cclu siv e crises o r acu te ch est sy n d ro m e H G B -2 0 6  (S ev ere sick le cell d isease) H G B -2 0 6  E n ro llm en t U p d ate



S ev ere S ick le C ell D isease T reated  P atien t D em o g rap h ics P aram eter H G B -2 0 5  H G B -2 0 6  1 2 0 4  1 3 0 1  1 3 0 3  1 3 0 6  G en d er M F  M M A g e at en ro llm en t (y ears) 1 3  2 5  4 2  2 0  T im e sin ce B B 3 0 5  in fu sio n  1 3 .0  m  3 .0  m  5 .3  m  < 1  m  S C D  D isease H isto ry  V aso -o cclu siv e crisis Y  Y  Y  Y  A cu te ch est sy n d ro m e Y  Y  Y  Y  T ricu sp id  reg u rg itan t jet v elo city  (T R JV ) > 2 .5  m /s Y  D ru g  p ro d u ct d o se (C D 3 4 x 1 0 6  cells/k g ) 5 .6  2 .6  2 .8  2 .1  D ru g  P ro d u ct V C N  1 .0 /1 .2  0 .5 /0 .6  1 .3  0 .6  D ata as o f 1 0  N o v  2 0 1 5  (H G B -2 0 5 ) / 1 7  N o v  2 0 1 5  (H G B -2 0 6 ); D ata rep o rted  fro m  an  o n g o in g  trial w ith  an  o p en  d atab ase



N o  rep licatio n  co m p eten t len tiv iru s d etected  in  an y  su b ject to  d ate In teg ratio n  site an aly sis sh o w s h ig h ly  p o ly clo n al rep o p u latio n  w ith  n o  clo n al d o m in an ce d etected  at an y  tim e p o in t N o  A E s assessed  to  b e related  to  B B 3 0 5  d ru g  p ro d u ct D ata as o f 0 1  O ct 2 0 1 5 . 1 .A N C  ≥  5 0 0  fo r 3  co n secu tiv e d ay s; 2 . U n su p p o rted  p latelet co u n t ≥  5 0 ,0 0 0 /µ L . 3 . E n g raftm en t n o t rep o rted  as o f d ata cu t-o ff. V O C : v aso -o cclu siv e crisis H G B -2 0 5  H G B -2 0 6  1 2 0 4  1 3 0 1  1 3 0 3  1 3 0 6  T im e sin ce B B 3 0 5  in fu sio n  1 3 .0  m  3 .0  m  5 .3  m  < 1  m  N eu tro p h il en g raftm en t1  D ay  +  3 7  D ay  + 1 8  D ay  + 1 6  --3  P latelet en g raftm en t2  D ay  +  9 1  D ay  + 2 9  D ay  + 2 3  --3  N o n -lab o rato ry  p o st-in fu sio n  g rad e 3 -4  A E s N o n e F ev er, b acterem ia, m o u th  p ain , m u co sitis Mu co sitis, fatig u e, feb rile n eu tro p en ia, an o rex ia, d y sp n ea n /a S erio u s A E s N o n e B acterem ia (g rad e 4 ), V O C  x 2  (g rad e 3 ) N o n e n /a E n g raftm en t an d  S afety  S u m m ary



H b A T 8 7 Q  P ro d u ctio n  an d  G lo b in  C h an g e after In fu sio n  1 3 0 1  1 3 0 3  1 2 0 4  1 0  0  1 0  0  1 5  0  Mo n th s p o st d ru g  p ro d u ct in fu sio n  H b  g /d L  1  2  3  6  9  1 2  1 0 .9  1 2 .0  1 0 .6  1 1 .4  1 1 .7  9 .1  8 .5  7 .6  5 .5  1 0  8 .6  7 .8  9 .2  8 .5  H b A T 8 7 Q  H b F  H b A 2  H b S  H b A  (tran sfu sed ) 1 .0  0 .3  8 .6  4 9 %  A n ti-sick lin g  H em o g lo b in  1 6 %  A n ti-sick lin g  H em o g lo b in  1 7 %  A n ti-sick lin g  H em o g lo b in



Wean ed  o ff tran sfu sio n s L ast tran sfu sio n  o n  D ay  +  8 8  (>  6  m o n th s ag o ) S ev ere S C D : S u b ject 1 2 0 4  F ree o f T ran sfu sio n s; N o  H o sp italizatio n s T ran sfu sio n s C h ro n ic tran sfu sio n s C lin ical S tatu s Mu ltip le h o sp italizatio n s b efo re startin g  tran sfu sio n  reg im en  P re-T reatm en t 1  Y ear A fter T reatm en t D ata as o f N o v em b er 1 0 , 2 0 1 5  T ran sfu sio n s d isco n tin u ed  an d  clin ical statu s im p ro v ed  R eticu lo cy tes 1 4 3 .1  x  1 0 9 /L  L D H  2 7 4  U /L  H em o ly sis B aselin e reticu lo cy te co u n t 2 3 8 .3  x  1 0 9 /L  an d  L D H  6 2 6  U /L  w h ile o n  tran sfu sio n s N o  h o sp italizatio n s o r acu te S C D -related  ev en ts



A d v an cin g  L en tiG lo b in  in  β -th alassem ia Majo r B u ild in g  E v id en ce o f B en efit in  S ev ere S C D  E arly  tran sfu sio n  in d ep en d en ce d ata in  p atien ts w ith  n o n -β 0 /β 0  g en o ty p es d riv in g  clin ical an d  reg u lato ry  strateg y  E n co u rag in g  early  tran sfu sio n  red u ctio n  d ata in  p atien ts w ith  β 0 /β 0  g en o ty p e, b u t m o re d ata an d  lo n g er fo llo w -u p  n eed ed  G ain in g  fu rth er in sig h t in to  ad d itio n al v ariab les w ith  p o ten tial to  affect o u tco m es in  b eta-th alassem ia m ajo r an d  sev ere S C D : Wo rk in g  to  in co rp o rate p latfo rm  im p ro v em en ts to  o p tim ize p atien t o u tco m es C o rrelatio n  b etw een  V C N  an d  H b A T 8 7 Q  lev els K in etics o f H b A T 8 7 Q  p ro d u ctio n , an d  th e im p act o n  tran sfu sio n  red u ctio n /elim in atio n  Im p act o f lev el o f m y elo ab lativ e co n d itio n in g



R esearch  P latfo rm  P h ilip  G reg o ry , D . P h il. C h ief S cien tific O fficer



D riv e to w ard  su stain ab le IN D  en g in e w ith  ab ility  to  feed  p ip elin e fo r b lu eb ird ’s fu tu re R esearch  P latfo rm  an d  S trateg y  m R N A  S y n B io  L en tiv iru s T  C ell H S C  P latfo rm  T  C ell P latfo rm  F u tu re P ip elin e Meg aT A L s S tren g th en in g  ex istin g  p latfo rm s H S C  E x  V iv o



H S C  P latfo rm  R esearch  E n h an ce th erap eu tic p o ten tial o f b lu eb ird ’s cu rren t clin ical p ro g ram s L ev erag e tech n o lo g y  p latfo rm  ad v an tag e to  ad d ress ad d itio n al in d icatio n s R esearch  P latfo rm  an d  S trateg y  H S C  E x  V iv o  T  C ell H S C  P latfo rm  T  C ell P latfo rm  F u tu re P ip elin e m R N A  S y n B io  L en tiv iru s Meg aT A L s



H y p o th esis: Im p ro v in g  V C N  in  th e D ru g  P ro d u ct S h o u ld  In crease T 8 7 Q  L ev els an d  F u rth er Im p ro v e C lin ical B en efit



Im p ro v in g  V C N  in  th e D ru g  P ro d u ct Id en tify in g  C o m p o u n d s th at Im p ro v e T ran sd u ctio n  G o al: In creased  V C N  v ia in creased  tran sd u ctio n  efficien cy  (%  H S C s tran sd u ced )



Im p ro v in g  V C N  in  th e D ru g  P ro d u ct S elected  C o m p o u n d s fro m  S creen in g  R esu lts E x p erim en t p erfo rm ed  w ith  p re-ch aracterized  “h ard  to  tran sd u ce” d o n o r H S C s S im ilar fo ld  im p ro v em en t in  V C N  o b tain ed  acro ss a w id e ran g e o f d o n o rs, len tiv iral v ecto rs an d  L V V  lo ts P ro cess is w ell to lerated  S tan d ard  C o n d itio n s * p relim in ary  research  fin d in g s



Im p ro v in g  V C N  in  th e D ru g  P ro d u ct Mark ed ly  In creased  %  C o rrected  H S C s %  T ran sd u ced  C ells S tan d ard  C o n d itio n s S in g le-cell P C R  assay  d em o n strates m ark ed  in crease in  tran sd u ctio n  efficien cy  U p  to  ~ 9 0 %  o f th e cells tran sd u ced  u sin g  m o st o p tim ized  co n d itio n s * p relim in ary  research  fin d in g s



G o al o f in creased  V C N  v ia in creased  tran sd u ctio n  efficien cy  (%  tran sd u ced ) ach iev ed  L eg en d : B u lk : C D 3 4 +  H S C : C D 3 4 + C D 3 8 L o C D 9 0 + C D 4 5 R A - In creased  T ran sd u ctio n  E fficien cy  O b serv ed  in  th e Mo st P rim itiv e L o n g  T erm  H S C  P o p u latio n  %  T ran sd u ced  C ells A  B  +  C  * p relim in ary  research  fin d in g s



Im p ro v in g  V C N  in  th e D ru g  P ro d u ct K ey  T ak eaw ay s S ev eral d ifferen t co m p o u n d s id en tified  th at in crease V C N  in  th e d ru g  p ro d u ct (b o th  alo n e an d  in  co m b in atio n ) Im p o rtan tly , in creased  V C N  is ach iev ed  in  p art b y  in creasin g  th e n u m b er o f tran sd u ced  cells (%  H S C s carry in g  L en tiG lo b in ) L o n g  term  H S C s sh o w  a sim ilar m ag n itu d e o f im p ro v em en t in  b o th  V C N  an d  %  tran sd u ced  cells Im p ro v in g  V C N  in  th e d ru g  p ro d u ct sh o u ld  in crease T 8 7 Q  lev els an d  fu rth er im p ro v e clin ical b en efit



T  cell P latfo rm  R esearch  In ten sely  co m p etitiv e sp ace b u t w ith  p o ten tial fo r tran sfo rm ativ e b en efit O p p o rtu n ity  to  ex p lo it b read th  o f b b b  tech n o lo g y  p latfo rm s to  p o ten tially  create “b est in  class” d ifferen tiated  p ro d u cts R esearch  P latfo rm  an d  S trateg y  H S C  E x  V iv o  T  C ell H S C  P latfo rm  T  C ell P latfo rm  F u tu re P ip elin e m R N A  S y n B io  L en tiv iru s Meg aT A L s



Man u factu rin g  o f an  E n h an ced  C A R  T  C ell P ro d u ct b y  In h ib itin g  P I3 K  / A K T  P ath w ay  D u rin g  T  C ell E x p an sio n  R esu lts in  Im p ro v ed  In  V iv o  E fficacy  o f A n ti-B C MA  C A R  T  C ells A d o p tiv e Im m u n o th erap y  P ro g ram : O ral an d  P o ster A b stracts S essio n : 7 0 3 . A d o p tiv e Im m u n o th erap y : P o ster I S atu rd ay , D ecem b er 5 , 2 0 1 5 , 5 :3 0  P M-7 :3 0  P M H all A , L ev el 2  (O ran g e C o u n ty  C o n v en tio n  C en ter) Mo lly  R . P erk in s, D .P h il.1 * , S h an n o n  G ran d e, P h .D .1 * , A m an d a H am el, B S 2 * , H o lly  M. H o rto n , P h D 2 , T racy  E . G arrett, B A 2 * , S ara M. Miller1 * , H o w ard  J. L atim er IV , B S 2 * , C h risto p h er J. H o rv ath , D V M, MS , D A C V P 2 * , Mich ael K u czew sk i, MS 2 * , K ev in  M. F ried m an , P h D 2 *  an d  R ich ard  A . Mo rg an , P h D 2 *  1 b lu eb ird  b io , C am b rid g e, MA  2 b lu eb ird  b io , In c, C am b rid g e, MA  E x am p le 1 : T  C ell L in eag es fo r Im p ro v ed  A n ti-T u m o r A ctiv ity



E x am p le 2 : b lu eb ird  G en e E d itin g  A p p ro ach  Meg aT A L  T ech n o lo g y  E x p ertise in  h o m in g  en d o n u cleases (H E ) an d  Meg aT A L s R o b u st n u clease d isco v ery  p latfo rm , p ro p rietary  d atab ase, b ro ad  IP  Mu ltip le ad v an tag es o f H E  an d  Meg aT A L s N atu rally  o ccu rrin g  p ro tein s H ig h ly  sp ecific an d  efficien t C o m p act size B ro ad  ran g e o f th erap eu tic ap p licatio n s C o m p lem en tary  to  ex istin g  p ro g ram s Meg aT A L



Meg aT A L  D riv en  G en o m e E d itin g  O u tco m es



Meg aT A L  P latfo rm  D riv es E fficien t G en e D isru p tio n  T C R a K O  in  T  cells c - T C R α  m eg aT A L  R N A  m eg aT A L  m eg aT A L  +  T rex 2  E fficien t m eg aT A L  T C R a g en e K O  T C R a ed itin g  g en erates m o re efficacio u s an ti-tu m o r T  cells T C R a K O  u sin g  b lu eb ird  m eg aT A L  p latfo rm  is fu lly  co m p atib le w ith  cu rren t clin ic scale p ro cess



Im p ro v in g  Meg aT A L  D esig n  D en sity  4  b p  D N A  cleav ag e site N O N -P R O G R A MMA B L E  1 2  b p  T A L  targ et reco g n itio n  1 8  b p  H E  targ et reco g n itio n  m eg aT A L : 3 0  b p  fu lly  p ro g ram m ab le D N A  seq u en ce reco g n itio n  w ild  ty p e H E  cen tral-4  targ etab le seq u en ces Im p ro v ed  m eg aT A L  p latfo rm  en h an ces ap p licab ility  acro ss th e u n iv erse o f T  cell targ ets an d  b ey o n d  b lu eb ird  ex p an d ed  cen tral-4  seq u en ces



F u tu re P ip elin e L ev erag e acad em ic co llab o ratio n s to  d riv e early  in n o v ativ e scien ce B u ild  o n  an d  ex ten d  tech n o lo g y  p latfo rm s E stab lish  a su stain ab le p ip elin e R esearch  P latfo rm  an d  S trateg y  H S C  E x  V iv o  T  C ell S tren g th en in g  ex istin g  p latfo rm s H S C  P latfo rm  T  C ell P latfo rm  F u tu re P ip elin e m R N A  S y n B io  L en tiv iru s Meg aT A L s



C elg en e, b lu eb ird  b io , an d  th e C en ter fo r C ell an d  G en e T h erap y  C o m b in e S tren g th s an d  R eso u rces to  D ev elo p  T -cell B ased  T h erap ies fo r C an cer O n  March  1 9 , 2 0 1 3 , B C M sig n ed  an  ex clu siv e m u ltiy ear research  an d  co llab o ratio n  ag reem en t an d  a p latfo rm  tech n o lo g y  licen se ag reem en t w ith  C elg en e C o rp o ratio n  th at lau n ch es th e co m m ercial d ev elo p m en t o f n o v el im m u n o th erap ies in v o lv in g  m an ip u lated  T -cells th at ex p ress ch im eric an tig en  recep to rs (C A R  C T L s)… L ev erag in g  S elect A cad em ic C o llab o ratio n s O p eratin g  at th e F o refro n t o f In n o v atio n  S eattle C h ild ren ’s R esearch  In stitu te T eam s U p  With  b lu eb ird  b io  to  P io n eer G en o m e E d itin g  an d  G en e T h erap y  R esearch  in  P ed iatric D iseases 9 .1 0 .1 5  G en e th erap y  research  aim s to  cu re p ed iatric d iseases early  in  life b y  targ etin g  an d  rep airin g  th e d isease-cau sin g  g en es in  a p atien t’s o w n  g en o m e…



B o o lean  Im m u n o th erap y  T u rn in g  a N eg ativ e T  cell S ig n al in to  a P o sitiv e O n e N o  T x  C T L  C T L  +  IL 4 /7



D em o n strates p o w er o f m eg aT A L  an d  A A V  p latfo rm s –  su p p o rts N ex tG en  H S C  an d  C an cer Im m u n o th erap y  P ro g ram s Meg aT A L  E n ab led  T arg eted  G en e A d d itio n  P recisio n  O ffers P ro m ise o f E n h an ced  E fficacy  an d  S afety



R esearch  P latfo rm  an d  S trateg y  K ey  T ak eaw ay s m R N A  S y n B io  L en tiv iru s T  C ell H S C  P latfo rm  T  C ell P latfo rm  F u tu re P ip elin e Meg aT A L s S tren g th en in g  ex istin g  p latfo rm s H S C  E x  V iv o  P o w erfu l research  p latfo rm  w ith  m u ltip le to o ls an d  tech n o lo g ies T o d ay  h ig h lig h ted  selected  effo rts to : E n h an ce th e th erap eu tic p o ten tial o f cu rren t clin ical p ro g ram s A p p ly  co m b in atio n s o f b lu eb ird ’s to o ls / tech n o lo g ies to  p o ten tially  create “b est in  class” th erap eu tic p ro d u cts D riv e early  in n o v ativ e scien ce v ia select acad em ic co llab o ratio n s G o al is to  b u ild  a p ro d u ct can d id ate en g in e to  file IN D s an d  feed  fu tu re p ip elin e



Im m u n o -O n co lo g y  R ich ard  Mo rg an , P h .D . V ice P resid en t, Im m u n o th erap y  R o b  R o ss, M.D . H ead  o f O n co lo g y



B  cell m atu ratio n  an tig en  (B C MA ) is a m em b er o f th e T N F  recep to r su p erfam ily . B C MA  b in d s B  cell activ atin g  facto r (B A F F ) an d  a p ro liferatio n -in d u cin g  lig an d  (A P R IL ). B C MA  is ex p ressed  b y  p lasm a cells an d  so m e m atu re B  cells. Mice d eficien t in  B C MA  are h ealth y  an d  h av e n o rm al n u m b ers o f B  cells, b u t red u ced  su rv iv al o f p lasm a cells. B C MA  R N A  is n ear u n iv ersally  d etected  in  m u ltip le m y elo m a (MM) cells, an d  B C MA  p ro tein  is d etected  o n  th e su rface o f m alig n an t p lasm a cells fro m  p atien ts w ith  MM. Mu ltip le m y elo m a cells ex p ressin g  B C MA  (b ro w n  co lo r is B C MA  p ro tein ) B C MA : A  P ro m isin g  T arg et in  Mu ltip le My elo m a



b b 2 1 2 1  V ecto r D esig n  S P  A n ti-B C MA  scF v  C D 3 z 4 1 B B  MN D  C D 8  b b 2 1 2 1  C A R  E x p ressio n  C o n tro l C A R  A n ti-B C MA  C A R  A n ti-B C MA  C A R  E x p ressio n  A n ti-B C MA  C A R  –  b b 2 1 2 1



T u m o r treatm en t B o rtezo m ib  A  S in g le T reatm en t w ith  b b 2 1 2 1  C A R  T  C ells C lears A n im als o f MM an d  R esu lts in  1 0 0 %  S u rv iv al S u rv iv al



b b 2 1 2 1  C A R  T  C ells In filtrate an d  E lim in ate B C MA +  MM T u m o rs In  co n tro l m ice, th e B C MA +  MM tu m o r ex p an d s, an d  n o  C D 3 +  cells in filtrate In  b b 2 1 2 1  treated  m ice, th e B C MA +  MM tu m o r reg resses; C D 3 +  C A R  T  cells in filtrate an d  elim in ate th e tu m o r B ro w n  stain in g  in d icates p resen ce o f targ et p ro tein  b b 2 1 2 1  C o n tro l



(D ay  3 -1 0 ) E x p an sio n  (D ay  1 0 ) H arv est/C ry o p reserv atio n  (D ay  -1 ) L eu k ap h eresis G en e m o d ified  T  cells in fu sed  b ack  to  p atien t (D ay  0 ) P B MC  Iso latio n , C u ltu re In itiatio n /A ctiv atio n  (D ay  1 ) T ran sd u ctio n  w ith  L V V  G en e m o d ified  T  cells S tep  1  S tep  2  S tep  3  S tep  4  T reatm en t A n  E fficien t C A R  T  D ru g  P ro d u ct Man u factu rin g  P ro cess



G o al: G en erate Mo re E fficacio u s A n ti-T u m o r T  C ells Man ip u latin g  T  C ell L in eag es fo r Im p ro v ed  A n ti-T u m o r A ctiv ity  T  C ell L in eag es P o st-A n tig en  S tim u latio n  T N  C ell T S C M C ell T C M C ell T E M C ell T E F F  C ell T  C ell P lasticity  S elf R en ew al L o n g  L iv ed  T erm in ally  D ifferen tiated  N o  S elf R en ew al S h o rt L iv ed



Im p ro v ed  T  C ell Man u factu rin g  IL -2  (stan d ard ) IL -2  +  P I3 K  in h ib ito r IL -7  +  IL -1 5  S tress T est U sin g  H ard  T o  T reat T u m o r Mo d els



In fu se C A R  T  cells D ay  2 0  after C A R  T  D ay  3 5  after C A R  T  D ay  1 5  after C A R  T  D ay  0 , T u m o r C ells S tress T est 1 : T reatin g  an  A g g ressiv e L y m p h o m a w ith  a Min im al N u m b er o f b b 2 1 2 1  T  C ells IL -2  IL -2  +  P I3 K  IL -7  +  IL -1 5  V eh icle



P rim ary  T u m o r T reatm en t T u m o r R e-C h allen g e R e-C h allen g e With  N ew  T u m o r S tress T est 2 : U se a C an cer R elap se Mo d el as a Measu re o f b b 2 1 2 1  T  C ell D u rab ility  an d  L o n g -T erm  F itn ess



D eep en in g  P ip elin e



P ro m isin g  P ro o f o f C o n cep t fo r b b 2 1 2 1  fro m  N C I L ateb reak er  w ith  O th er A n ti-B C MA  C A R  T  T h erap y  D ata fro m  N C I-sp o n so red  P h ase 1  first-in -h u m an  stu d y  o f an ti-B C MA  C A R  T  th erap y  in  h eav ily  p re-treated  p atien ts w ith  m u ltip le m y elo m a as p resen ted  at A S H  2 0 1 5  p ress co n feren ce P resen ter an d  P I Jim  K o ch en d erfer, M.D ., w ill serv e as a P I fo r b lu eb ird  P h ase 1  stu d y  o f b b 2 1 2 1



P ro m isin g  P ro o f o f C o n cep t fo r b b 2 1 2 1  fro m  N C I L ateb reak er  w ith  O th er A n ti-B C MA  C A R  T  T h erap y  D ata fro m  N C I-sp o n so red  P h ase 1  first-in -h u m an  stu d y  o f an ti-B C MA  C A R  T  th erap y  in  h eav ily  p re-treated  p atien ts w ith  m u ltip le m y elo m a as p resen ted  at A S H  2 0 1 5  p ress co n feren ce P resen ter an d  P I Jim  K o ch en d erfer, M.D ., w ill serv e as a P I fo r b lu eb ird  P h ase 1  stu d y  o f b b 2 1 2 1



P ro m isin g  P ro o f o f C o n cep t fo r b b 2 1 2 1  fro m  N C I L ateb reak er  w ith  O th er A n ti-B C MA  C A R  T  T h erap y  D ata fro m  N C I-sp o n so red  P h ase 1  first-in -h u m an  stu d y  o f an ti-B C MA  C A R  T  th erap y  in  h eav ily  p re-treated  p atien ts w ith  m u ltip le m y elo m a as p resen ted  at A S H  2 0 1 5  p ress co n feren ce P resen ter an d  P I Jim  K o ch en d erfer, M.D ., w ill serv e as a P I fo r b lu eb ird  P h ase 1  stu d y  o f b b 2 1 2 1



P ro m isin g  P ro o f o f C o n cep t fo r b b 2 1 2 1  fro m  N C I L ateb reak er  w ith  O th er A n ti-B C MA  C A R  T  T h erap y  D ata fro m  N C I-sp o n so red  P h ase 1  first-in -h u m an  stu d y  o f an ti-B C MA  C A R  T  th erap y  in  h eav ily  p re-treated  p atien ts w ith  m u ltip le m y elo m a as p resen ted  at A S H  2 0 1 5  p ress co n feren ce P resen ter an d  P I Jim  K o ch en d erfer, M.D ., w ill serv e as a P I fo r b lu eb ird  P h ase 1  stu d y  o f b b 2 1 2 1



U .S .-b ased , 6 -1 0  clin ical sites –  in clu d in g  N C I N  =  4 0  p atien ts, stan d ard  3 + 3  D esig n  b ased  o n  C A R +  T  cells d o ses P rim ary  en d p o in t =  D eterm in e th e m ax im ally  to lerated  d o se an d  reco m m en d ed  p h ase 2  d o se (R P 2 D ) S u b jects m u st h av e receiv ed  3  p rio r reg im en s in clu d in g  a p ro teaso m e in h ib ito r (b o rtezo m ib , carfilzo m ib ) an d  im m u n o m o d u lato ry  ag en t (len alid o m id e, p o m alid o m id e) F o llo w in g  screen in g , en ro lled  su b jects w ill u n d erg o  a leu k ap h eresis p ro ced u re to  co llect au to lo g o u s m o n o n u clear cells fo r m an u factu rin g  o f b b 2 1 2 1 . F o llo w in g  m an u factu re o f th e d ru g  p ro d u ct, su b jects w ill receiv e o n e cy cle o f ly m p h o d ep letio n  p rio r to  b b 2 1 2 1  in fu sio n  C R B -4 0 1  (R efracto ry  Mu ltip le My elo m a) b lu eb ird  b io ’s F irst O n co lo g y  C lin ical T rial



D eliv er d ifferen tiated , b est-in -class, g en etically  m o d ified  cellu lar p ro d u cts to  p atien ts su fferin g  fro m  can cer. D ifferen tiated  O n co lo g y  A p p ro ach  B C MA  (P artn ered  w ith  C elg en e) H P V  P artn ered  w ith  K ite F iv e P rim e T arg et V iro m ed  T arg et L V V  T ech n o lo g y  Man u factu rin g  A d v an ces (P l3 K ) L V V  T ech n o lo g y  Man u factu rin g  A d v an ces (P l3 K ) L V V  T ech n o lo g y  Man u factu rin g  A d v an ces (P l3 K ) L V V  T ech n o lo g y  Man u factu rin g  A d v an ces (P l3 K ) G en e E d itin g  T ech n o lo g y  G en e E d itin g  T ech n o lo g y  S y n th etic B io lo g y



D eliv er d ifferen tiated , b est-in -class, g en etically  m o d ified  cellu lar p ro d u cts to  p atien ts su fferin g  fro m  can cer. F iv e P rim e T arg et V iro m ed  T arg et B C MA  (P artn ered  w ith  C elg en e) H P V  P artn ered  w ith  K ite D ifferen tiated  O n co lo g y  A p p ro ach



C lo sin g  N ick  L esch ly  C h ief B lu eb ird



A sk in g  th e Im p o rtan t Q u estio n s Wh at is th e β -th alassem ia clin ical/reg u lato ry  p ath  fo rw ard ? Wh at is th e S C D  d ata tellin g  u s? Wh at are y o u  d o in g  to  im p ro v e y o u r p latfo rm ? Wh at are y o u  d o in g  to  b u ild  a su stain ab le p ip elin e? Wh at is th e p lan  fo r o n co lo g y /B C MA ?



2 0 1 0  - 2 0 1 4  b lu eb ird  b io  2 0 2 0 : T h e G en e T h erap y  P ro d u cts C o m p an y  2 0 1 5  - 2 0 2 0  E arly  P O C  C lin ical D ata In frastru ctu re &  C ap ab ilities C o re P ro g ram  C lin ical D ata B ro ad  G en e T h erap y  In frastru ctu re T ran slatio n al D ev elo p m en t Man u factu rin g  C lin ical R eg u lato ry  T ech  &  G lo b al C o llab o ratio n s an d  N ew  P ro d u cts G lo b al C o m m ercial C ap ab ilities &  C o llab o ratio n s F u lly  In teg rated  P ro d u ct C o m p an y  G en e T h erap y  P ro d u cts C o m p an y  P ip elin e o f in tern al p ro g ram s C o llab o ratio n s A p p ro v ed  th erap ies



Q & A
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