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This presentation may contain forward - looking s ta te m e nts  m a de  purs ua nt to the  s a fe  ha rbor provis ions  of the  Priva te  Se curitie s  Litiga tion Re form  Act of 
19 9 5 . The s e  s ta te m e nts  m a y be  ide ntifie d by words  s uch a s  “a im s ,” “a ntic ipa te s ,” “be lie ve s ,” “could,” “e s tim a te s ,” “e xpe c ts ,” “fore ca s ts ”, “goa l,” “inte nds ,” 
“m a y” “pla ns ,” “pos s ible ,” “pote ntia l,” “s e e ks ,” “will,” a nd va ria tions  of the s e  words  or s im ila r e xpre s s ions  tha t a re  inte nde d to ide ntify forwa rd-looking 
s ta te m e nts . All s ta te m e nts  othe r tha n s ta te m e nts  of his torica l fa c ts  conta ine d in this  pre s e nta tion a re  forwa rd-looking s ta te m e nts , inc luding s ta te m e nts  
re ga rding: our future  fina nc ia l or bus ine s s  pe rform a nce , conditions , pla ns , pros pe c ts , tre nds  or s tra te gie s  a nd othe r fina nc ia l a nd bus ine s s  m a tte rs ; our 
curre nt a nd pros pe c tive  produc t ca ndida te s , pla nne d c linica l tria ls  a nd pre c linica l a c tivitie s , curre nt a nd pros pe c tive  colla bora tions  a nd the  tim ing a nd 
s ucce s s  of our de ve lopm e nt of our a ntic ipa te d produc t ca ndida te s .

Forwa rd-looking s ta te m e nts  a re  ne ithe r his torica l fa c ts  nor a s s ura nce s  of future  pe rform a nce . Ins te a d, the y a re  ba s e d on our curre nt be lie fs , e xpe c ta tions  
a nd a s s um ptions  re ga rding the  future  of our bus ine s s , future  pla ns  a nd s tra te gie s , our de ve lopm e nt pla ns , our pre c linica l a nd c linica l re s ults , our pla ns  to 
initia te  c linica l tria ls  a nd the  de s igns  of the  pla nne d tria ls  a nd othe r future  conditions , a nd a re  s ubje c t to a  num be r of ris ks a nd unce rta intie s  tha t could 
ca us e  a c tua l re s ults  to diffe r m a te ria lly a nd a dve rs e ly from  thos e  s e t forth in or im plie d by s uch forwa rd-looking s ta te m e nts . The s e  ris ks  a nd unce rta intie s  
inc lude , but a re  not lim ite d to, the  ris k tha t a ny one  or m ore  of our produc t ca ndida te s  will not be  s ucce s s fully de ve lope d or com m e rc ia lize d, the  ris k of 
ce s s a tion or de la y of a ny ongoing or pla nne d c linica l tria ls , the  ris k tha t we  m a y not re a lize  the  inte nde d be ne fits  of our te chnology, inc luding tha t we  m a y 
not ide ntify a nd de ve lop a dditiona l produc t ca ndida te s  for our pipe line , the  ris k tha t our produc t ca ndida te s  or proce dure s  in conne c tion with the  
a dm inis tra tion the re of will not ha ve  the  s a fe ty or e ffica cy profile  tha t we  a ntic ipa te , the  ris k tha t prior re s ults  will not be  re plica te d or will not continue  in 
ongoing or future  s tudie s  or tria ls , the  ris k tha t we  will be  una ble  to obta in a nd m a inta in re gula tory a pprova l for our produc t ca ndida te s , the  ris k tha t the  
s ize  a nd pote ntia l of the  m a rke t for our produc t ca ndida te s  will not m a te ria lize  a s  e xpe c te d, a nd ris ks  re la ting to our a bility to obta in a nd m a inta in 
inte lle c tua l prope rty prote c tion for our produc t ca ndida te s . For a  dis cus s ion of the s e  a nd othe r ris ks  a nd unce rta intie s , a nd othe r im porta nt fa c tors , a ny of 
which could ca us e  our a c tua l re s ults  to diffe r from  thos e  conta ine d in the  forwa rd-looking s ta te m e nts , s e e  the  s e c tion e ntitle d “Ris k Fa c tors ” in our 
Qua rte rly Re port on Form  10 -Q, file d with the  Se curitie s  a nd Excha nge  Com m is s ion on Nove m be r 3 , 20 22, a s  we ll a s  in othe r filings  we  m a y m a ke  with the  
SEC in the  future , a s  we ll a s  dis cus s ions  of pote ntia l ris ks , unce rta intie s  a nd othe r im porta nt fa c tors  in our s ubs e que nt filings  with the  Se curitie s  a nd 
Excha nge  Com m is s ion. Ne w ris ks  a nd unce rta intie s  m a y e m e rge  from  tim e  to tim e , a nd it is  not pos s ible  to pre dic t a ll ris ks  a nd unce rta intie s . Exce pt a s  
re quire d by a pplica ble  la w, we  do not pla n to public ly upda te  or re vis e  a ny forwa rd-looking s ta te m e nts  conta ine d he re in, whe the r a s  a  re s ult of a ny ne w 
inform a tion, future  e ve nts , cha nge d c ircum s ta nce s  or othe rwis e .

Forward-looking statement
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Bicycles are short peptides chemically constrained with a 
central scaffold

3

Based on the work of Sir Greg Winter to define the 
minimal mAb pharmacophore 

- 2018 Nobel Prize in Chemistry
- Co-founded Bicycle Therapeutics



Bicycle® platform delivers a toolkit of building blocks to 
create novel medicines
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Tumor Targeting and Effector 
Bicycles

Potential Bicycle®

Medicines

Bicycle® Phage Display - Discovery Peptide & Medicinal 
Chemistry

Bicycle®Linear peptide

Diverse Bicycle ® phage 
libraries (>10 20 )

Targeted Drug 
Conjugates

Targeted/
Multi-specific 
Bicycles

Monomeric 
BicyclesOptimize Bicycle® 

monomers

Non-natural
Amino Acids

Build and 
Optimize 
Therapeutic 
Bicycles

Easy 
conjugation 
of Linkers 
and 
Payloads

Natural Amino Acids



CD137 (4-1BB) is an immune co-stimulatory receptor with 
high therapeutic potential in cancer
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• CD137 is expressed on activated immune cells – signaling 
enhanced function and survival, prevents anergy

• CD137 ligand expressed by APCs provides a co-stimulatory 
signal to T cells and NK cells – potential in anti-tumor immunity

• Sustained activation leads to exhaustion and AICD – transient, 
localized action may be the optimal approach

• Urelumab – anti-CD137 agonist mAb – some clinical activity but 
liver toxicity precluded development

Yonezawa (2015); Melero (2008) TiPS 29, 383; Melero (2007) Nat. Immunol 3, 682; Wilcox (2004) Blood 103, 177; Wilcox (2002) J. Immunol. 
169, 4230; Gomes-Silva (2017) Cell Rep. 21, 17; Segal (2016) Clin. Cancer Res. 23, 1929; Zheng – SITC2020 abstract 812; Chin (2018) Nat. 
Comm. 9, 4679; Soderstrom (2018) Atherosclerosis 272, 66

Many agents in development now – none meets design goals 
dictated by the biology – we sought to address this by using 
the Bicycle® platform:

• Activity localized to the tumor – potentiate immune activation

• Rapid onset of action and controllable duration of action

• No Fc interactions to avoid potential liver toxicity



Bicycle TICA®– tumor-targeted immune cell agonists delivers 
immune agonism to tumors
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Tumor Antigen
Nectin-4 or EphA2

Immune cell 
receptor
CD137

Tumor Cell

Activated
Immune Cell

CD137 clustering induced 
by tumor antigen drives 

stronger immune cell 
potency

Bicycle
TICA®

Bicycle
TICAsCRD1

CRD2

CRD3

CD137

TM

CD

CD137L

Antigen 
presenting cell

Activated
immune cell

CRD4

Activation induced by 
clustering of CD137
by trimeric CD137L



Preclinical in vitro proof of concept with the first 
EphA2/CD137 molecule
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CD137 
Bicycle®

EphA2 
Bicycle®
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Cancer cells expressing 
high levels of EphA2



Bicycle TICA® is a generalizable concept
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Diverse Bicycle® 
phage libraries (>1020)

Immune and 
Tumor Cell 

Targeting Bicycles

Immune effector and tumor targeting 
Bicycles can be combined in a modular 

fashion to construct a pipeline of Bicycle®
tumor-targeted immune cell agonists



• Cell adhesion molecule, widely expressed during development, restricted in 
adult normal tissue

• Highly expressed in a wide range of solid tumor indications including breast, 
bladder, head & neck, esophageal, ovarian, and lung cancer1,2

• Nectin-4 and CD137 co-expressed in variety of human tumors3,4

Nectin-4 – targeting and scaffolding for a CD137 Bicycle®
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1 Challita-Eid, et al., Cancer Res 2016; 76(10):3003-13
2 Campbell, et al., AACR; Cancer Res 2021; 81(13_Suppl):Abstract nr 1197
3Hurov, Lahdenranta, et al., JITC 2021; 9(11):e002883 
4Cohen, et al., SITC; JITC 2021; 9 (Issue Suppl 2): Abstract nr 2 

Indication Total cores (N)
% Nectin-4+

(H-score > 20)

Breast (all) 225 80

TNBC 141 86

Bladder 142 78

Esophagus 140 55

Head & Neck 69 58

Lung 157 39

Ovarian 89 45

Pancreas 96 19

Stomach 131 4



CD137 and Nectin-4 Bicycles: discovery and optimization by 
phage display and chemistry
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CD137

KD = 508 nM

KD = 1400 nM

KD = 80 nM

KD = 67 nM

Chemistry Optimized
-Non natural amino acids
-Tune affinity and stability
-Balanced phys chem properties

KD = 1 nM

KD = 5 nM

Nectin-4

Phage Hits
-ID sequence families
-Define initial 
pharmacophores

Phage Optimized
-Focused libraries
-Optimize natural AAs
-Scaffold/Loop symmetry



BT7480 is a fully synthetic, heterotrimeric conjugate with 1 
Nectin-4 and 2 CD137 Bicycles
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Structure of BT7480
MW = 7.2 kDa

BT7480 selected as 
lead Bicycle TICA™

candidate
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BT740 functional activity is dependent on Nectin-4 in cell-
based assays in vitro
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BT7480 induces complete responses and memory in vivo in a 
syngeneic mouse model

CRs=Complete Responders
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Transcriptional analysis in mouse MC38 tumor model revealed an 
unanticipated, rapid burst of T cell chemotactic cytokine production
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*p<0.05, one-way ANOVA with 
Dunnett’s post-test

• BT7480 leads to an early increase in 
cytokine gene expression in tumor

• BT7480 leads to increase in CD8+ 
cell infiltration, cytotoxic and 
macrophage cell scores in tumor 

• BT7480 induces significant changes 
in local immune cell populations



BT7480 is well-tolerated in preclinical species, with no 
evidence of liver effects
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Rat 30 None None None

100 None None None

300 None None None

NHP 30 None None None

100 None None None

300 None None None

Species^
Dose 

(mg/kg)
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Rat 30 42 47
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300 3630 3040

*Noteworthy 
treatment 
related findings

Day 7 after BT7480 administration^Rat: Wistar Han; NHP: Cynomolgus monkey



Which patients are most likely to benefit from BT7480?

Cohen H, et al., SITC Annual Meeting 2021, Abstract #2; Hurov K, Lahdenranta J, et al., J Immunother Cancer, 2021
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Patient 
Enrichment

Target Expression & 
Immune Profiling

Patient 
Selection

Indications more 
likely to benefit 

include:
>50% of breast, 

head & neck, ovarian 
and esophageal 

cancers

Co-expression heatmap across
human cancer indications

Immune GEPs
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Human TNBC sampleCD137 CD3 CD68 Nectin-4

Bicycle TICA™ Translational
Infrastructure & Informatics Pipeline

Biomarker-driven approach to identifying indications that co-express Nectin-4 and CD137



BT7480 – the first chemically synthetic, conditionally active 
targeted CD137 activator
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• Activity of the CD137 agonist arm is dependent on ligation of the 
Nectin-4 arm, leading to tumor specificity

• Causes complete regressions and anti-tumor activity with only 
intermittent dosing in syngeneic mouse models

• Causes an early increase in chemotactic cytokine production 
that precedes an increase in CD8+ T cell infiltration into the 
tumor

• Is well-tolerated in preclinical safety species

• Entered phase 1 clinical testing in November 2021
Nectin-4 binder

CD137 binder

CD137 binder

BT7480
MW = 7213.3 Da

Hurov K, Lahdenranta J, et al., 2021, J Immunother Cancer, 9(11):e002883; Upadhyaya, et al., 2022, J Med Chem, 65(14):9858-72



Elevating the Bicycle® platform
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Nectin -4
Ta rge ting  
Bic yc le

CD137

PEG3
Linke r

BT1718
Ta rge t: MT1-MMP
DM1 pa yloa d
Dis ulfide linke r

BT5 5 28
Ta rge t: EphA2
MMAE pa yloa d
Va l-Cit linke r

BT80 0 9
Ta rge t: Ne c tin-4
MMAE pa yloa d
Va l-Cit linke r

BT74 80
Ta rge ts : Ne c tin-4 , CD137
PEG3 linke r

Ne xt-ge n BTCs
Diffe re nt ta rge ts , linke rs  a nd 
pa yloa ds

Va lida tion

Va lida tion

BT74 5 5
Ta rge ts : EphA2, CD137
PEG3 linke r
Next Bicycle TICA® 
scheduled for clinic

FIH 2018 2019 2020 2021

Radiopharm

NK-TICA®

2023 and beyond



Thank you
Bicycle Therapeutics, Inc.
4 Hartwell Place
Lexington, MA
02421-3122, USA
T. +1 617-945-8155

BicycleRD Limited
Portway Building
Granta Park, Cambridge 
CB21 6GS, UK
T. +44 (0)1223 261503

Bicycle Therapeutics plc
Portway Building
Granta Park, Cambridge 
CB21 6GS, UK
T. +44 (0)1223 261503

BicycleTx Limited
Portway Building
Granta Park, Cambridge 
CB21 6GS, UK
T. +44 (0)1223 261503

Bicycletherapeutics.com



Backups
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Bicycles are highly modular and Bicycle® TICAs are built and 
optimized using medicinal chemistry
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CD137 Jurkat reporter cells in co-culture with HT1376
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Bicycle® TICAs are ~30x smaller than other targeted CD137 
agonists
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Bicycle 
TICA®

BT7480

Anti-FAP 
IgG-CD137L 
fusion
Roche 
RG7826

~185kDa ~190kDa7.2kDa

Anti-Her2 IgG-
anti-CD137 
anticalin fusion
Pieris PRS-343



PK and in vivo modeling predicts potential target coverage 
and efficacy in humans with QW dosing
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MC38-Nectin-4 in
huCD137-C57Bl/6 mice

Simulation of target coverage for 
human dose projection

• Data suggest that continuous target coverage is not needed for robust efficacy
• Once weekly or less frequent dosing is predicted to be efficacious in humans

Species
Terminal half-

life (t1/2, h)
CLp

(mL/min/kg)
Vss (L/kg)

Mouse 2.3 16 2.3
Rat 3.6 8.5 1.5

NHP 6.2 4.0 0.88
Pred. Human 8.9 1.7 1.3
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