BT8009 Regulatory Update

P September 2023

3icycle



Speakers

Kevin Lee, Ph.D., MBA Santiago Arroyo, M.D., Ph.D. Jennifer Perry, Pharm.D.

Chief Executive Officer Chief Development Officer SVP, Head of Commercial

)

R VN

-
)

; J .
PR !A
Alethia Young Nick Keen, Ph.D.
Chief Financial Officer Chief Scientific Officer

3icycle

»2



Forward-looking statements

This presentation may contain forward-looking statements made pursuant to the safe harbor provisions of the Private Securities Litigation Reform Act of 1995. These
statements may be identified by words such as “aims,” “anticipates,” “believes,” “could,” “estimates,” “expects,” “forecasts”, “goal,” “intends,” “may” “plans,”
“possible,” “potential,” “seeks,” “will,” and variations of these words or similar expressions that are intended to identify forward-looking statements. All statements
other than statements of historical facts contained in this presentation are forward-looking statements, 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, and the timing and success of our development of our anticipated product candidates; and the size and composition of the
potential market for any of our product candidates, if approved.

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 preclinical and clinical results, our plans to initiate clinical
trials and the designs of the planned trials and other future conditions, 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 any one or more of our product candidates will not be successfully developed or commercialized, the risk of cessation or delay of any ongoing or planned clinical
trials, the risk that our product candidates or procedures in connection with the administration thereof will not have the safety or efficacy profile that we anticipate, the
risk that prior results will not be replicated or will not continue in ongoing or future studies or trials, the risk that we will be unable to obtain and maintain regulatory
approval for our product candidates, the risk that the size and potential of the market for our product candidates will not materialize as expected, risks associated with
our dependence on third-parties, risks regarding the accuracy of our estimates of expenses, risks relating to our capital requirements and needs for additional
financing, and risks relating to our ability to obtain and maintain intellectual property protection for our product candidates. For a discussion of these and 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 Quarterly Report on Form 10-Q, filed with the Securities and Exchange Commission (the “SEC”) on August 3, 2023, as well as in
other filings we may make with the SEC in the future, as well as discussions of potential risks, uncertainties and other important factors in our subsequent filings with
the SEC. 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.

This presentation does not constitute an offer to sell or a solicitation of an offer to buy securities, nor shall there be any sale of any securities in any state or jurisdiction
in which such offer, solicitation or sale would be unlawful prior to registration or qualification under the securities laws of any such state or jurisdiction.
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» BT8009 regulatory update
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Bicycle Therapeutics: A clinical-stage company pioneering a
new, differentiated class of innovative medicines

Unique
Platform

Developing Bicycles - a novel
synthetic peptide modality that
enables the drugging of
complex targets

Bicycle® modular format
platform based on Nobel Prize
science

Strong intellectual property
portfolio

Internal
Programs

Focused on oncology, with
multiple Phase I/ll clinical assets
(BT5528, BT8009 and BT7480)

BT5528 and BT8009 have
shown signs of anti-tumor
activity

Trial updates for BT5528,
BT8009 and BT7480 in 2H23

3icycle

Extending use of Bicycle®
platform into diverse range of
therapeutic areas like
radiopharmaceuticals and
neurology

Genentech !, NOVARTIS

Bayer  JONIS
oXuRrRlioN  Innovate UK

difz. i

Ambitious

Company

Deeply experienced team

Located in Cambridge, UK and
Cambridge, MA

NASDAQ: BCYC

Pro forma cash balance of
$600.9M as of Aug. 3,2023
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Broad range of programs supports robust nature of

Bicycle® platform

= al Proqra
BT5528 (EphAZ2) Oncology Bicycle® Toxin Conjugate
BT8009 (Nectin-4) Oncology Bicycle® Toxin Conjugate
BT7480 (Nectin-4/CD137) Immuno-oncology Bicycle TICA™
BT7455 (EphA2/CD137) Immuno-oncology Bicycle TICA™
Undisclosed dku- Radiopharmaceutical Bicycle® Radio Conjugate

Partnered Programs
THR-149 (Kallikrein inhibitor)

OXURION

Ophthalmology

BT1718 (MT1-MMP)

il cancer
k.. RESEARCH

Oncology

Bicycle® Toxin Conjugate

BT7401 (multivalent CD137
system agonist)

<5 CANCER
RESEARCH
Sty

Immuno-oncology

Undisclosed Genentech Immuno-oncology

Novel anti-infectives Innovate UK Anti-infectives

Novel CNS targets IONIS CNS

Novel neuromuscular targets IOﬁIS Neuromuscular

Undisclosed {‘ NOVARTIS Radiopharmaceutical Bicycle® Radio Conjugate
Undisclosed \_/, Bayer Radiopharmaceutical Bicycle® Radio Conjugate
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BT8009 regulatory update
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BT8009, a Nectin-4 targeting BTC™ with excellent
preclinical performance

Nectin-4
Targeting
Bicycle ValCit MMAE

Full nthetic molecul
MOLECULAR == ) Pully synnetio molecule

CANCER » 4kDa (vs >150kDa for mAD)
THERAPEUTICS
» Defined synthetic route

BT8009; A Nectin-4 Targeting Bicycle Toxin Conjugate L)}

for Treatment of Solid Tumors Lt
Michael Rigby', Gavin Bennett', Liuhong Chen', Gemma E. Mudd', Helen Harrison?, Paul J.
Katerine Van Rietschoten', Sophie M. Watcham?, Heather S, Scott, Amy N. Brown', Peter

Carly Campbell®, Eric Haines®, Johanna Lahdenranta®, Michael J. Skynner', Phil Jeffrey', Nicholas Keen®

The Journal of Cancer Drug Discovery
and Preclinical Development

’ » Homogeneous product, single
S molecular species
Medicinal
Chemistry Sasas » Cost of goods_ muc_h lower than
comparator biologics

Discovery of BT8009: A Nectin-4 Targeting Bicycle Toxin Conjugate

for the Treatment of Cancer > H Ighly Stable with

A;c:rh:;::mwv AAC SR Amsricen dssoction Gemma E. Mudd,* Heather Scott, Liuhong Chen, Katerine van Rietschoten, Gabriela Ivanova-Berndt, .
i sl aless Katarzyna Dzionek, Amy Brown, Sophie Watcham, Lewi White, Peter U. Park, Phil Jeffrey, Mike Rigby,
and Paul Beswick exce”ent pharmaceut|Ca|
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Bicycle conjugates exhibit superior preclinical performance

Selectivity Unique and Potent anti-tumor | Validated tumor
advantageous PK activity penetration
» Antibodies bind to profile

multiple receptors
(Fc, c-type lectin
receptors and others)

-= Vehicle, iv, qw
BT8009 3 mg/kg

000000

» Ininternal - e BT8009 5 mg/kg
comparator studies, : \
Bicycles are i

OOOOOOOOOOOO

completely selective
for their biological

target while mAbs | :
can bind to more than Tys—— Duan et al. Clin Cancer Res. 2023 Apr 24
6 additional proteins

20007 <+ ADC5 /10 mg/kg
1800
1600
1400
1200
1000
800
600
400
200
0+

[
/
S
z
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AAAAAAAAAAAA

» Efficient and durable tumor » Significant anti-tumor » Imaging shows
MMAE delivery effects in multiple Nectin-4 Binding
» Minimal exposure to parent preclinical models including Bicycle rapidly
\ drug minimizes off target patient derived tissue penetrates human
delivery » Superiority to EV observed tumors (15 mins) and is

in preclinical patient selectively retained

Bicycle® derived xenografts »9




Phase 1/2 study is currently in dose expansion phase, combination
BT8009 dose with anti-PD1 being assessed in parallel

Dose expansion at 5 mg/m2 QW dose

4 ™
Bladder
EV* exposed patients
. y,
/ \ e \
. Bladder
Dose escalation EV* naive patients
Doses tested
» 2.5 mg/m2QW . J
» 5mg/m2QW ( )
> 7.5mg/m2 Q2W — i =g H
» 7.5 mg/m? 2w on 1w off Ovarian Additional expansion
» 7.5 mg/m2QW \ J -
> 10 mg/m2 G2W ‘ ) depending on data
TNBC
QQ patients treated /
\_ J
4 ™
NSCLC
. y,
4 )
BT8009 + pembro
safety cohort
= ® (late line, exhausted all
I Cyc e \ treatment options) )

*Enfortumab vedotin »10




Data from BT8009 dose escalation studies support a
differentiated profile

» ORR data in line with ADCs
P EV data in previously treated patients: ~40% ORR

p Differentiated safety profile compared to ADCs
» ADC-mediated events: Severe skin reactions, peripheral neuropathy, ocular toxicity
» BT8009: Low discontinuation due to adverse events

» Potentially longer duration of response (DOR)

EV-101 study and Padcev label from EV-301
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Expediting development of BT8009 for metastatic bladder
cancer

» January 2023: Announced Fast Track designation in previously treated metastatic bladder
cancer

» Today: Announced alignment with FDA on regulatory path and Phase 2/3 trial design

P Innovative study design allows for potential accelerated approval in 1L and 2L+
metastatic bladder cancer

» 1L in combination with pembrolizumab vs. chemotherapy: Objective response rate (ORR)
for potential accelerated approval; progression-free survival (PFS) to confirm clinical benefit

» 2L+ monotherapy and in combination with pembrolizumab vs. historical control data:
ORR for potential accelerated approval; discussions on confirmatory trial design ongoing

3icycle 12



Innovative trial design allows for efficient path-to-market

C\O Duravelo-2

Clinical Trial

Interim Analysis 1
for Cohort 1 & Cohort 2

Dose selection

Interim Analysis 2 for Cohort 1
Primary Analysis for Cohort 2

Primary Analysis
for Cohort 1

Cohort 1
Untreated
(1L setting)
Metastatic
bladder
cancer
\ Cohort 2
Previously
treated
(2L+ setting)

3icycle
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BT8009 5 mg/m2 QW
+
pembrolizumab 200 mg

ORR for potential
Accelerated Approval

J

PFS for potential
clinical benefit

\4

BT8009 6 mg/m2
2W on, 1W off
+
pembrolizumab 200 mg

BT8009 Cohort 1 optimal dose
+
pembrolizumab 200 mg

Chemotherapy (gemcitabine + cisplatin/carboplatin) +/- avelumab maintenance

BT8009 5 mg/m2 QW

Cohort 1 Design

Interim Analysis 1
(Dose Optimization)

BT8009 6 mg/m2
2W on, 1W off

BT8009 optimal dose Interim Analysis 2 (ORR)

| SR

Primary Analysis

Cohort 2 Design

Interim Analysis

BT8009 Cohort 2 optimal dose (Dose Optimization)

+
pembrolizumab 200 mg

Primary Analysis (ORR)

Total Sample Size
n =60

n=292
n=566




Summary: BT8009 Regulatory Update

» Robust and innovative clinical development plan for BT8009 that is in line with the
philosophy of the FDA’s Project FrontRunner and follows the agency’s recent draft guidance on
accelerated approval of oncology therapeutics

» Alignment with the FDA on the registrational trial design, dose selection and clinical trial
endpoints that could support potential accelerated approval in a broad metastatic bladder
cancer population

p Clinical infrastructure established, allowing registrational trial start in 1Q 2024

» Our goal: Get this much-needed therapy to patients as quickly as possible
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Metastatic bladder cancer landscape
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Overview of bladder cancer

573,000 Worldwide
= » Bladder cancer is the 10th most common cancer in the world
85’503 United States and the 6" most common in the US)
» Tobacco use, especially smoking cigarettes, continues to be a
1 0 Worldwide maijor risk factor)

6 United States

» 50% of patients who undergo surgery for their bladder cancer
will experience disease progression and recurrence within
two to three years after surgery(2)

73 » Approximately 20-25% of patients with bladder cancer will
develop metastatic disease()
3.3:1 » Poor durability of response with treatments in the first line

setting for metastatic disease remains challenging and limits
treatment options in the second-line setting for patients with
advanced disease

63% | 12%

1 Cerner Enviza CancerMPact, Treatment Architecture US Bladder Cancer, Nov 2022. Sources: Based on CancerMPactePatient Metrics U.S., accessed
- ® February 2022. Ranking is based on relative incidence of 31 tumors; Risk factors from National Cancer Institute (cancer.gov), NCCN Guidelines Bladder
B I CYCIe Cancerv2.2022, ASCO’s patient information website (Cancer.Net), American Cancer Society (cancer.org) » 16

2 Journal of Urology, Adult Urology, Late Recurrences Following Radical Cystectomy Have Distinct Prognostic and Management Considerations, Sept'20


https://www.cancer.gov/types/bladder/patient/bladder-treatment-pdq
https://www.cancer.net/cancer-types/bladder-cancer/risk-factors
https://www.cancer.org/cancer/bladder-cancer/about/key-statistics.html

Metastatic bladder cancer treatment journey can be complex
due to disease progression and the need for retreatment

FIRST-LINE SYSTEMIC SECOND-LINE SYSTEMIC THIRD-LINE SYSTEMIC
THERAPY THERAPY THERAPY
Cisplatin
Eligible
(64.1%)
Diagnosis or Metastatic Systemic therapy EEmmmmd Receive 2L Systemic Receive 3L Systemic
Recurrence alone Therapy (41.8%) Therapy (27.8%)
(67.0%)
Cisplatin
Ineligible
(35.9%)
1L Utilization: Cisplatin Eligible 1L Utilization: Cisplatin Ineligible 2L Utilization 3L Utilization
. « CPluse: ~40% + Targeted agent use: ~50%
« Chemotherapy use: ~80-90% * Chemotherapy use: ~50-60% - Targeted agent use: ~30% | | © CPluse: ~20%
regardless of PD-L1 status regardless of PD-L1status
» CPl use: ~50% if PD-L1 positive
Top 3 modalities: Top 3 modalities: Top 3 modalities: Top 3 modalities:
gemcitabine, cisplatin gemcitabine, carboplatin pembrolizumab  23.8% sacituzumab 24.3%
gemcitabine’ Carbop|atin pembro”zumab enfortumab vedotin 20.0% enfortl:lma-b vedotin  19.4%
MVAC atezolizumab avelumab 9.0% Investigational drug 11.7%
Cerner Enviza CancerMPact Treatment Architecture Nov 2022, US Bladder Cancer, Source: survey 103 physicians treating 3,920 bladder cancer patients
» 17
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BICYCI Only top 3 active modalities are shown for first-line therapy. Regimen boxes refer to use of systemic therapy when given alone or combined with other therapies
CPI = checkpoint inhibitors



Significant opportunity to displace approved targeted

therapies by addressing ADC shortcomings

Limitations to enfortumab vedotin (EV) use:

» Neuropathy, skin toxicity and other ADC concerns
can limit utilization

» Significant increase in AEs in combination with
pembrolizumab

» Adverse reactions in the EV-103 Study’, led to

P 69% of patients requiring a dose
interruption

» 45% of patients requiring a dose
reduction

P 36% of patients discontinuing EV

» Dose interruptions, delays and
discontinuations may impact long term
efficacy for patients as well as impact the
overall opportunity

M\ Dana-Farber
~ ' Cancer Institute |

)

Stony Brook
Medicine

ngsn

Perelman
School of Medicine

UHIVERSITY of PENNSYLVANIA

L] ®
BICYCIe 1 PADCEYV Full Prescribing Information, https://astellas.us/docs/PADCEV_label.pdf, Warnings and Precautions, Updated Apr'23
American Society of Clinical Oncology 2023 abstract references noted in text, www.asco.org, 2023 meeting abstracts accessed Sept 2023

“Association of EV Toxicity with
Baseline Parameters and Clinical

Outcomes in Patients with mUC”
Semaan et al, Abstract e16585 ASCO 2023

“Incidence and Risk of Peripheral
Sensory Neuropathy (PSN) with
EV in Advanced UC: Systematic

Review and Meta-Analysis”
Shah et al, Abstract e16556 ASCO 2023

“Real-world Use, Dose Intensity,
and Adherence to EV in Locally
Advanced or Metastatic Urothelial

Carcinoma (la/mUC)”
Tsingas et al, Abstract e16567 ASCO 2023
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https://astellas.us/docs/PADCEV_label.pdf
http://www.asco.org/

Positive early feedback from experts supports BT8009 as a
potentially differentiated advancement

KOL views on efficacy KOL views on safety

“Tolerability matters in all lines of
treatment because patients become frail
as they progress... and this drug could be

used before more challenging drugs”

"If this drug maintains a DoR beyond 9-
12 months, it could be given more
chronically and be better tolerated”

“In metastatic, long DoR matters along with
stable disease and partial responses
especially when combined with a true

improvement in quality of life”

“If you have developed a less toxic EV with
at least a 20-30% improvement in rash
and neuropathy, people will jump on it”

Thought leaders are excited for a new treatment that potentially improves upon current therapies

and could be moved into earlier lines of treatment

u ®
BlCYCIQ ASCO GU February 2023, ASCO June 2023 Bladder Cancer Key Opinion Leader Meetings » 19
DOR = duration of response, EV = enfortumab vedotin



BT8009 combination and monotherapy has potential to be a
best-in-class treatment for metastatic bladder cancer

PRODUCT VISION
» Best-in-class Bicycle® technology to be indicated for 1L and 2L+

» Powerful and durable responses as combination and monotherapy

p Better tolerability allowing for longer treatment, improved efficacy and a better patient experience

1 2 3

Key areas of [ Standard of care in ] [ Standard of care in ]

Expand beyond
opportunity first line combination previously treated metastatic disease*

BT8009 has potential to become the preferred and ‘next generation’ treatment

for metastatic bladder cancer

BiCYC|e® *eg: MIBC, NMIBC » 20



Closing

BT8009

» Data show robust anti-tumor activity and differentiated safety profile, potentially making it
the partner of choice for PD1s/PDL1s and novel combinations in metastatic bladder cancer and

other Nectin-4 expressing tumors
» Fast Track designation in previously treated metastatic bladder cancer

» Positive interaction with FDA aligns on expedited clinical development plan and path-to-market
in 1L and 2L+ metastatic bladder cancer

» Evaluation of BT8009 advancing in other cancers (lung, ovarian, breast)

Pipeline
» Clinical data updates for BT8009, BT5528 and BT/7480 planned in 2H 2023

3icycle ) 21



Q&A
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Thank you

3icycle



	Default Section
	Slide 1: BT8009 Regulatory Update
	Slide 2: Speakers
	Slide 3: Forward-looking statements
	Slide 4: Agenda
	Slide 5: Bicycle Therapeutics: A clinical-stage company pioneering a new, differentiated class of innovative medicines
	Slide 6: Broad range of programs supports robust nature of  Bicycle® platform
	Slide 7: BT8009 regulatory update 
	Slide 8: BT8009, a Nectin-4 targeting BTC™ with excellent preclinical performance
	Slide 9: Bicycle conjugates exhibit superior preclinical performance
	Slide 10: Phase 1/2 study is currently in dose expansion phase, combination BT8009 dose with anti-PD1 being assessed in parallel
	Slide 11: Data from BT8009 dose escalation studies support a differentiated profile
	Slide 12: Expediting development of BT8009 for metastatic bladder cancer
	Slide 13: Innovative trial design allows for efficient path-to-market 
	Slide 14: Summary: BT8009 Regulatory Update
	Slide 15: Metastatic bladder cancer landscape
	Slide 16: Overview of bladder cancer
	Slide 17
	Slide 18: Significant opportunity to displace approved targeted therapies by addressing ADC shortcomings 
	Slide 19: Positive early feedback from experts supports BT8009 as a potentially differentiated advancement
	Slide 20: BT8009 combination and monotherapy has potential to be a best-in-class treatment for metastatic bladder cancer
	Slide 21: Closing
	Slide 22: Q&A
	Slide 23: Thank you


