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Forward-looking Statements

These slides and the accompanying oral presentation contain forward-looking statements and information. The use of

” «

words such as “may,” “might,” “will,” “should,” “expect,” “plan,” “anticipate,” “believe,” “estimate,” “project,”
“intend,” “future,” “potential,” or “continue,” and other similar expressions are intended to identify forward-looking
statements. For example, all statements we make regarding the initiation, timing, progress and results of our
preclinical and clinical studies and our research and development programs, our ability to advance product candidates
into, and successfully complete, clinical studies, the timing or likelihood of regulatory filings and approvals, and the
timing and likelihood of entering into contracts with payors for value-based payments over time or reimbursement
approvals, and our commercialization plans for approved products are forward looking. All forward-looking statements
are based on estimates and assumptions by our management that, although we believe to be reasonable, are
inherently uncertain. All forward-looking statements are subject to risks and uncertainties that may cause actual
results to differ materially from those that we expected. These statements are also subject to a number of material
risks and uncertainties that are described in our most recent quarterly report on Form 10-Q, as well as our subsequent
filings with the Securities and Exchange Commission. Any forward-looking statement speaks only as of the date on
which it was made. We undertake no obligation to publicly update or revise any forward-looking statement, whether

) a5 2 result of new information, future events or otherwise, except as required by law.
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LentiGlobin for SCD

LentiGlobin for TDT
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POC Data
“Ted Talk”

2010-2017

recoda for ife”

Deliver to Patients
“Valley of Reality”

* Reg Approval
» Scale / Globalize
* P&R / Bus Model
* Educate / Deploy
* Mature Pipeline

2018-2021

: Mature & Lever
“Double Down’

2022-2025

_x

- 2020 - The Foundation is Laid

T &£

v' Data: Consistent, durable, differentiating

v" Regulatory: Clarified and de-risked

execution plan

v Capabilities: Clinical and commercial

manufacturing established

v Pipeline: Platform built, INDs on the horizon

v Financial: Well funded, revenues coming

v" Team: Battle tested & digging in



BLUE SGD : 4 | BLUE ONCO

» Deliver 3 potentially-curative products to patients » Launch ide-cel to deliver for MM patients
* Prove commercial model » Advance MM earlier lines & next-gen
* Scale, leverage, expand the product platform » Optimize product engine. Deliver 1-2 INDs per year
oluebirdbio
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bluebird to Sep: Oncology Busi into Ind dent Company

Severe Genetic Disease business will remain as part of bluebird bio; separation expected to result in two
independent, publicly traded companies by year-end 2021

Separation designed to unlock value through improved operational execution, organizational focus,
tailored capital allocation, and enk~ gic optionality

r each future entity

apy, to Board of Directors

inflection point ..
Y ceparation s

- s on severe genetic disease
\\ an s entity. bluebird bio’s Board
d ng Ce *« anticipated that the spin

° . t of favorable IRS ruling].

py Compan‘es i+ lead Oncology Newco as

or bluebird bio Inc. Current

o strengths, oo
nities and P

.unity ahead. Over the last
- severe genetic diseases and

pportu « acity and incredible work of
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ard we are now on the cusp of
forw candidates on the horizon.
« Leschly, chief bluebird.
s are pest served to have
L strategic and operatlonal objectives. Specifically, we

..« w aouble down on the respective businesses to fully enable and optimize the

—..wnued innovation, development and deployment of transformative gene and cell therapies for the
patients we serve.”

“In close collaboration with the Board of Directors, bluebird leadership has conducted a thorough
assessment of the business overall and examined a range of options for the future,” said Daniel Lynch,
Chairman of the board. “Based on this review, we collectively believe this strategic decision is in the best
interest of patients, employees, investors and other stakeholders. We are committed to working

Spin out bluebird oncology

Create two independent publicly traded
companies

Anticipated tax-free transaction to close
by EOY 2021

With ~$1.3B in cash, intent is for both
companies to have sufficient runway at
separation

BLUE SGD: CEO - Andrew Obenshain
Exec Chair - Nick Leschly
BLUE ONCO: CEO - Nick Leschly

Chair - Dan Lynch



. Deliver For
- Patients Now.
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a FOCUS: Execute near-term catalysts.
Filings & launches.

Q DELIVER: Prove commercial model.
Novel pricing and reimbursement model for
revenues in EU and US.

a GENERATE: Optimize COGS and reduce costs.
Leaner operations fit for commercialization.

Q EXPAND: Leverage & expand. Current
indications and future expansion.
»

bluebirdbic

recode for lile

‘/Dedicated leadership and team

‘/Refined scope and reduced
operational complexity

‘/Well-funded through anticipated
major inflections

‘/Enhanced strategic flexibility and
optionality to optimize potential
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f A highly leverageable commercial model through anticipated milestones:

additional geographies, label expansion and new product approvals

- S —
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DELIVER —
f ZYNTEGLO + U.S. BLAfiling 2023+ Gene-Therapy
or . U.S. BLAfiling, all * Launch ready Leadership
PATIENTS ages andigerer e . U.S. SCD launch
« TDT EU expansion ZYNTEGLO: « Platform scale:
+ U.S. approval and launch Clinical, Commeraial,
ALD B Manufacturing
: Eos.aslp_:)\?glng ALD: . Geogra.phic and indication
* U.S. approval and launch expansion

SCD Preparation * Product optimization (RTC,

« U.S. market preparation
* Infrastructure in place
* CMO network ready to deliver

ZYNTEGLO

« TDT available
in Europe

Expansion mobilization)

» Manufacturing enhancements * Next generation research
- Continued geographic expansion§ (in-vivo LVV)

2020 2021 2022 | >2023 10



Durability of
Clinical Data

Regulatory
Clarity

Manufacturing
Network

Commercial
Infrastructure

Pricing and
Reimbursement
Model

Advocacy &
Relationships

SCD approval and launch

TDT approval and launch for all ages and genotypes

CALD approval and launch

Deliver &
Commercialize

Multiple label expansion opportunities

Reduced toxicity conditioning (Forty Seven/GILD)

Enhanced mobilization (Magenta)

Continued geographic expansion

Growth &
Innovation

In-Vivo therapies

Platform Scale (Commercial, Manufacturing, Clinical)

AV VAR VA VA VR Ve VvV




Manufacturing and Eligible Patients Meaningful competitive advantages
Commercial Leverage Anticipated on Label in TDT and SCD:

« Significantly longer safety follow up
+ Significantly longer durability data
* Regulatory clarity

 Experience with manufacturing
scale-up

# OF PATIENTS

« Commercial infrastructure in place

PER PATIENT COST

+ SCD efficacy that will be extremely
difficult to improve upon

bio

recode for e 1 2
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ide-cel Just

The Beginning.
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 blue ONCOLOGY  §
B o DISRUPT: Advance multiple myeloma into earlier lines
and next-gen therapies

Obsessed with
disruptive next-gen
product cycle to
create cures for
cancer patients

CREATE: Optimize product engine to deliver 1-2 INDs
per year

CRACK the solid tumors code: Deliver differential layered
tech portfolio with best of breed partners

BUILD & PARTNER: Mobilize cutting edge capabilities to
enable launch goals (e.g., manufacturing)

14



Complex problem.....

Heterogeneity

Access

Cancer cells Cancer- Extracellular Tumor- Tumor-
associated Matrix promoting supressing
‘ fibroblasts immune cells  immune cells

dbio

recoda for ife”

.....demands a multi-part solution

Broad integrated tech
development enables

Clinical & correlative data

educating biological hypothesis

World-class LVV, mRNA &
DP manufacturing capabilities

Rules
“The Rosetta Stone”

Platforms &
Technology




DIMENSION TECHNOLOGY
CAR TCR CCR | DARIC

e IMAEA

ENHANCED COSTIM REGULATED

R0 PLATFORM TOOLS P‘T E RECEPTOR SIGNALING s >
=20 ) & TECH &Q\ O
& i
.......... > % 1 ° Many TME INNATE EXHAUSTION
.......... ~— °
ACADEMIC PRODUCT R&D POTENCY ENHANCEMENT m * -y
coLLABORATORS CANDIDATES Strategy
""""""""""""" > af TCELLS | y5T CELLS
CELL CHASSIS ‘ .
INDUSTRY LEADING PROCESS @
PARTNERS
INNOVATION ECOSYSTEM
(WORLD CLASS mRNA & LVV VECTOROLOGY / MANUFACTURING\
bluebird bio‘_ L[ ) MMA][ N ][ %ﬁ ][ S ]J 6




MULTIPLE MYELOMA OTHER HEME AND SOLID TUMORS
PRODUCT PROGRAM PRODUCT PROGRAM
CANDIDATES AREA PRECLINICAL PHASE 1/2 PHASE 2/3 CANDIDATES AREA PRECLINICAL PHASE 1/2

MCC1 TCR**

bbT369

ide-cel
(bb2121)* DARIC33

T T T T T T T T T T T T T T T T T T T T T T T T T T DARIC NextGen

""""""""""""""""""""""""""" MAGE-A4 TCR

PRODUCT PROGRAM
CANDIDATES AREA PRECLINICAL PHASE 1/2

bb21217* Multiple Early
Programs

NGMMCART

1-2 INDs in 2021 and 2022

Our pipeline combines first near commercial MM CAR T cell product (ide-cel) and fast follower (bb21217) =
with multiple highly differentiated and internally developed candidates entering clinical testing

[EEE———— —— = B - ™

. - = 7T~ T T = - =
*ide-cel (bb2121) and 7 development in collaboration wi E-A4 development in collaboration w_itB\Regeneron and Medigene.




LINES OF THERAPY

front line setting phase 1
study open

2™ line phase 2 >j ........... .

study open

2-4 prior lines phase 3
study open

Multiple Myeloma

4th line+ pivotal study
Basis of U.S. BLA Submission

Impreve Nextgen
Durability technology

Allogeneic Best in class
O approach efficacy

bb21217 next-gen
anti-BCMA CAR T . FRRRE. ey
study ongoing )L i

M\

Potency Improvements
Alternative chassis J cy
— ]
)_ @ BMS partnered
ibio Approaches can be combined & are applicable across portfolio. BLUE owned .

cluebirdbio

recoda for ife” 1 8



Layer Purpose lqgl
Toledo-GCB DLBCL

1 =
\- Target tumor driver and bbT369 o
quat. )
1 U(\g passenger proteins to
] targe limit DLBCL escape
-I a\ lUnique CAR construction cmﬂg
2 1o 10" integrated with dual
teﬂs target technology to CD19CAR
_J et enhance T cell activation
) cD19
, na\ . Gene edit intended to 2,5007
3 519 410 improve persistence of Z ) 0004
\ifr© CAR T cell activity E2
J aﬁ‘p § 1,500
3 -
Product designed to overcome mechanisms thought to 5
limit efficacy of existing CAR T therapies and mediate 2 o

potent anti-tumor activity with the goal of driving deep 20 o CA;RT 10 20 30
\ and durable responses in B-NHL patients Days

bluebirdbic Il Controls [l CD19 CAR [l bbT369

recoda for ife” 1 9




Problem )

 Substantial unmet need in AML
» Proximity of disease to HS5Cs = hematopoietic risk
* CAR T cell that spares HSCs could transform AML

Hypothesis >

» Targets are well described/validated, but...

+ ..aggressively targeting AML requires ‘pausing’
* DARIC enables drug-controlled ON/OFF state

Strict rapamycin dependence

1,250
1,000
a
E 750
(o2}
e
=
250
o_ = - ..#-()-iP
QO N OO O D
¥ @SS

bluebirdbio Rapamycin (pM)

recoda for life”

Total Flux (p/s)

hematopoietic risk regulated targeting

Q
< i O @

g @ = S
8 Disease cells similar +~J
~ f to & proximal E
_g _ to HSC o)

Myeloid stem cell V)
(@) |

! ! ! }
@ © o @

Megakaryoblast ~ Proerythroblast

RAJI-CD33 tumor model

- UTD control

-&-DARIC33 (NO RAPA)

107

106- -@-DARIC33 + RAPA

105

.
llllllllllll LI LI B

T T
10 15 20 25 30

Days Post Tumor
20
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Product Concept

Engineered TCR Switch Receptor
with enhanced neutralizes
potency TGFp

W
)

Validating Data
Switch Receptor

St P MAGEA4 TCR + Switch Receptor provides tumor
signaling control in a human melanoma mouse model

ﬁi
%

-e- vehicle

= UTD

-- MAGE TCR

-+ MAGE TCR + CTBR12

Days

bluebirdbic
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J \ J

* In collaboration with Regeneron and Medigene

21



€ The Cornerstone

First Approved BCMA CAR-T
with Blockbuster Potential

<
[ ]
oe“\ |
3L NS
‘\evbl\
4L o’
° [ ]
PP .
Hlueb rhb”:?

Free
cash
flow

Insight-
based
design

@ The Crown Jewel

IND Engine: Lighting the Fuse

on Un-incremental Treatments

Efficient, targeted
investment to
achieve POC

2021-2023

v

Q BLUE Oncology

Multiple
shots at
disruptive
treatments
for patients

By 2025, the leading
oncology cell therapy
company

 Significant and
growing ide-cel
revenue

« Path to financial
sustainability

+ Strategic
optionality

22
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5-Year Vision

BLUE SGD

BLUE ONCO

SCD/TDT data
update mid-year

ZYNTEGLO geographic eli-cel EU beti-cel U.S. BLA
expansion into Approval submission
additional countries (mid-year)

2021
Q3

eli-cel U.S. BLA
submission
(mid-year)

ide-cel (bb2121) MM ide-cel KarMMa bb21217 data
PDUFA, U.S. approval studies progressing update EQY
and launch and evolving

-

A HIGHLY LEVERAGEABLE PLATFORM
AND COMMERCIAL MODEL

3 products successfully to market

» Global footprint

 Path to profitability and capital markets
independence

beti-cel launching LentiGlobin for SCD
in U.S. U.S. BLA submission
(late 2022)

BEST IN CLASS PROGRAMS

& THERAPIES

* Multiple products and next-gen innovation

* Multiple shots at disruptive treatments for
patients

 Strategic optionality



« Strong starting position

JAN 2021

- Deliver on Major Milestones

$1.3B cash — ide-cel approval and launch (US)

SO Debt — CALD launch (EU)

Significant R&D cost share — TDT and CALD Filings (US)

support from oncology

partners (BMS/Regeneron) * Preparing For Separation

Global rights to SGD products — Shape each business to be fit
Emerging commercial for purpose

products and revenues — Establish leadership teams and boards

— Ensure each business has sufficient
cash runway to achieve value-
creating milestones in 2022
and beyond

bio
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PATIENTS

N

EMPLOYEES
(“birds”)

SHAREHOLDERS

bio

recoda for e

MAXIMIZE IMPACT

* Deliver deeper therapeutic expertise
« Disruption and focus favors patients

ENGAGE AND ENABLE

- Optimize diverging business needs
- Operational simplification & focus
* Rejuvenated and committed

DELIVER VALUE
+ Strategy clarity and optionality
- Dedicated value creation

The Next
5 YEARS

26
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RADICAL ‘ THIS IS

CARE '  PERSONAL ' JMBl WITH PURPOSE
We care in a way that’s Gene therapy is about saving We’'re exploring new frontiers
intense and truly sets lives one person at a time. for the sake of patients.
us apart. And we are, each of us,

personally all in.

oirdbio
recodn for e 27
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