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Forward-Looking Statements

This presentation may contain forward-looking statements. Forward-looking statements are neither historical facts nor assurances of future performance. Instead, they
are based on our current beliefs, expectations and assumptions regarding the future of our business, future plans and strategies, our development plans, our clinical
results and other future conditions. All statements other than statements of historical facts contained in this presentation, including statements regarding our future
financial or business performance, conditions, plans, prospects, trends or strategies and other financial and business matters; our current and prospective product
candidates, planned clinical trials and preclinical activities, including timing related to such trials and expected results, research and development costs, current and
prospective collaborations; the estimated size of the market for our product candidates, the timing and success of our development and commercialization of our
anticipated product candidates; and the availability of alternative therapies for our target market. New risks and uncertainties may emerge from time to time, and it is not
possible to predict all risks and uncertainties. Except as required by applicable law, we do not plan to publicly update or revise any forward-looking statements
contained herein, whether as a result of any new information, future events, changed circumstances or otherwise. Although we believe the expectations reflected in
such forward-looking statements are reasonable, we can give no assurance that such expectations will prove to be correct. Accordingly, readers are cautioned not to
place undue reliance on these forward-looking statements. No representations or warranties (expressed or implied) are made about the accuracy of any such forward-
looking statements. Certain information contained in this presentation relates to or is based on studies, publications, surveys and other data obtained from third-party
sources and our own internal estimates and research. While we believe these third-party sources to be reliable as of the date of this presentation, we have not
independently verified, and make no representation as to the adequacy, fairness, accuracy or completeness of, any information obtained from third-party sources. In
addition, all of the market data included in this presentation involves a number of assumptions and limitations, and there can be no guarantee as to the accuracy or
reliability of such assumptions. Finally, while we believe our own internal research is reliable, such research has not been verified by any independent source.

Rubius recommends that investors independently evaluate specific investments and strategies. For further information regarding these risks, uncertainties and other
factors, you should read the “Risk Factors” section of our Quarterly Reports on Form 10-Q filed for the period ended September 30, 2020, and Annual Report on Form
10-K filed for the period ended December 31, 2020, and subsequent filings with the Securities and Exchange Commission.

This presentation may contain tradenames, trademarks or servicemarks of other companies. Rubius does not intend the use or display of other parties’ tradenames,
trademarks or servicemarks to imply a relationship with, or endorsement or sponsorship of, these other parties.
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Strong Execution of Key Priorities

Completed dosing of 5 cohorts (n=14) in Phase 1/2
® RTX-240 solid tumor clinical trial; generating clinical data

The Boston Globe
= . . il TOP
‘ ’ Dosing patients in Phase 1 arm of RTX-240 PLACES

clinical trial in relapsed/refractory acute myeloid TO WORK
leukemia (AML) 2020

°
DELIVERING ON

Screening patients in Phase 1 trial of RTX-321 for
CRITICAL MILESTONES ® HPV 16+ cancers; frozen drug substance with
AND BUILDING THE potential shelf life of up to several years

RIGHT CULTURE
Fully owned manufacturing enables execution of PBN oo
/ @ clinical trials; conducting cGMP runs for RTX-240 BEST: .
and RTX-321 clinical trials WORK
WM2O2§WARDS

® Presented preclinical oncology data supporting lead
oncology programs at SITC, FOCIS, AACR & ASGCT
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The Promise of the RED PLATFORM®

GENETIC
ENGINEERING
EARLY PROGENITOR WITH EXPANSION & ENUCLEATION & RED CELL
CELLS LENTIVIRUS DIFFERENTIATION MATURATION THERAPEUTIC

| | |

SINGLE HEALTHY 100-1000’s
O- DONOR OF DOSES

FEATURES BENEFITS

» Consistent research and manufacturing process » Leverages common CMC, toxicology data packages
» Only modification is lentivirus to create new product « Shorter timeline to lead candidate

» Universal, scalable, reproducible « Efficient cost structure

usTherapeutics




RTX-240: Enrolling Phase 1/2 Clinical Trial in Advanced Solid Tumors

& Phase 1 Arm in Relapsed/Refractory AML

RTX*-240 | (4-1BBL + IL-15TP)

> STIMULATE ADAPTIVE
AND INNATE IMMUNE CELL
AGONIST PATHWAYS

BROAD IMMUNE (SRTaE
SYSTEM

STIMULATION

NATURAL KILLER
(NK) CELL

Activate existing agonist pathways leading to enhanced potency
POTENTIAL BENEFITS: * Improve anti-tumor activity

Overcome resistance to immunotherapy
Reduce toxicity given biodistribution confined to vasculature
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-:_&R_ublusTherapeuncs *Rubius Therapeutics Terminology: RTX — Red Cell Therapeutic product candidate; mRBC — mouse surrogate model; RCT — experimental construct
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Proposed Mechanism of RTX-240

Potential for enhanced efficacy and safety by confining RTX-240 to the vasculature
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RTX-240 Solid Tumor Clinical Development Plan

RTX-240 DEVELOPMENT PLAN
Phase 2: Tumor-Specific
ENROLLING: Phase 1 Dose Escalation . Expansion Cohort#1 |
RELAPSED/ 5 Dose Cohorts Completed to Date (n=14) ( \
REFRACTORY (R/R) i | .
OR LOCALLY Pléase 2: '.I'umc?r;]&:te;glc
xpansion Coho
ADVANCED 1e8 1e9 3e9 1e10 { P \
SOLID TUMORS (n=2) (n=3) (n=3) (n=3) Zggg‘z‘r i?’l):fa):'?/ra?
Q4w Q6w Q4w Q4W
1e10
(n=3)
Q4w

R/R or locally advanced, unresectable solid tumor for which no standard therapy exists, or for

which the patient is ineligible or has declined standard therapy
ELIGIBILITY

CRITERIA Median of 3.5 prior lines of therapy (range, 1-10)
10 of 14 patients had prior PD-1/PD-L1 inhibitor therapy

{Kﬁubiuﬂherapeutlcs *Exploratory alternate route of administration 7
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Key Takeaways from Initial Data — RTX-240 Stimulates Adaptive and

Innate Immunity, Supporting Proof of Mechanism

No treatment-related Grade 3-4 adverse events and no dose-limiting toxicities observed
to date (n=14)

All patients showed activation of NK or T cells or both cell types (n=14)

In the majority of patients (n=8), all of the following were observed
across dose levels:

Activation of NK cells Additional clinical
Activation of T cells data to |be2|8;e1$ent:d
: in early , an
Expansion of NK cells submitted to a
Expansion of T cells scientific

conference
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Clinical-Stage Company Building a Broad Wholly Owned Pipeline

PRODUCT CATEGORY PROGRAM PRECLINICAL IND ENABLING “

RTX-240 R/R Solid Tumors

RTX-240 R/R Acute Myeloid Leukemia

CANCER RTX-321 aAPC (HPV 16+) R/R HPV-16+ Solid Tumors

RTX-224 R/R Solid Tumors

RTX-aAPC Cancer

AUTOIMMUNE
DISEASES

RTX-T1D Type 1 Diabetes
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Anticipated Upcoming Catalysts and Operational Objectives

Present additional clinical data for
RTX-240 solid tumor trial in early 2021,

A ¢ and submit to a scientific conference

Continue to enroll patients in

a RTX-240 AML clinical trial
AN INTEGRATED A Dose first patient in RTX-321 clinical trial
DEVELOPMENT in HPV 16+ cancers

COMPANY

Continue to produce cGMP material for
RTX-240 and RTX-321 trials from Rubius site

v o Present an integrated clinical program

for RTX-240, including plans for
expansion cohorts, and oncology pipeline

Ff =

ii{ RubiusTherapeutics
R

Unlocking the
potential of the
RED PLATFORM
in cancer and
autoimmune
disease

Cash runway
into 2022



