
Conclusions

FS222, a tetravalent CD137/PD-L1 mAb² was developedwhich binds PD-L1 and, in a PD-L1-
dependent manner, stimulatesCD137 agonismto elicit potent T cell activation in vitro with
greater potency than a combination approach. FS222 has comparable in vitro potency in
cynomolgusmonkeysand so a preliminarytoxicity study wasundertakenin this specieswhich
showedPDresponsesrelated to doseand no evidenceof liver toxicity (asseenclinicallywith
CD137 agonists). A surrogatemouse CD137/PD-L1 mAb2 with mechanismmatched to FS222
significantly reduced tumour growth in two models with greater survival benefit than a
combination approach in the MC38 model. In a CT26 model, a dose-dependent significant
survivalbenefit wasseenat dosesbetween0.1 and 0.3 mg/kg and above. Thiswascoincident
with intra-tumoural and peripheral T cell expansion. Within these two compartmentsFS222
surrogatemAb2 showed rapid distribution to T cells via PD-L1 receptor occupancyand drug
bindingassays.
Thisdata supportsthe further developmentof FS222, a best-in-classCD137/PD-L1 tetravalent
bispecificmAb2 with IgGformat for the treatment of patientswith advancedmalignancies.
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FS222 mAb², a Bispecific Conditional Agonist Antibody Targeting CD137 and PD- L1, 
Induces Potent Lymphocyte Activation and has a Favourable Safety Profile

5. FS222 surrogate mAb² causes dose-dependent 
survival benefit concomitant with peripheral and 
tumour expansion of T cells
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Figure4. A FS222 surrogatemAb² activity in a CD8+ OT-1
mouseT cell activationassaywith cell-basedcrosslinking
providedby B16-F10 tumour cellspulsedwith ovalbumin
peptide and that expressmousePD-L1. Survivaldata for
mice treated with surrogateFS222 mAb² in B MC38, C
CT26, and D individual plots for mice inoculated with
MC38 tumour cell line andsubsequentlytreated on day7,
9, and11with 1mg/kgFS222surrogatemAb²- ESummary
table of tumour-free animalsby end of study for MC38
experimentdescribedabove.
Additionally, FS222 surrogate mAb2 shows significant
tumour growth inhibition in B16-F10 syngeneicmouse
tumour model(datanot shown).
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1. FS222 simultaneously binds to both PD-L1 and 
CD137 with sub-nanomolar affinity

Figure1. A Representationof FS222, a tetravalentbispecificCD137/PD-L1 antibodyon a humanIgG1 backbonewith FcgR-binding
significantlyreducedby the L234A and L235A (LALA)mutation highlightedin green. Theanti-PD-L1 IgG1 with a distinct CD137
bindingcapabilityin the Fcregionconsistsof two homodimers,eachcomprisedof a heavyandlight chain. Thecomplementarity-
determiningregions(CDRs)of the heavyandlight chainsarehighlightedin orange. TheCH3 domainABandEFbindingloopsare
highlightedin cyan. BSurfaceplasmonresonanceshowingFS222simultaneousbindingto both humanPD-L1 andhumanCD137. C
–E Cellbindingof FS222 to: CDO11.10 T cellsexpressinghumanCD137, D HEKcellsexpressinghumanPD-L1, or E activated
humanprimaryCD4+ andCD8+ Tcells.
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Figure6. A PD-L1 receptor occupancy. Free PD-L1 was determined using a competinganti-mousePD-L1 antibody. The data
presentedshowsthe positive population as a percentageof PD-L1 receptor occupancycomparedto a 100% mAb2 saturated
sampleof CD8+ or CD4+ T cells from the tumour or blood. PD-L1 receptor occupancyis maintained longer in the tumour
microenvironmentthan the blood. B FS222 binding data to T cells ex vivo. Anti-human Fc secondaryantibody detected the
humanFcregionof FS222mAb²boundto cellsandthe positivepopulationis presentedasa percentageof all CD8+ or all CD4+ T
cells from the tumour or blood. FS222 mAb² rapidly binds both CD8+ and CD4+ T cells in both tumour and blood and the
percentagepositiveTcellpopulationispositivelycorrelatedwith doselevel.

6. FS222 surrogate mAb² shows dose-dependent 
PD-L1 receptor occupancy and T cell binding with 
rapid intratumoral and peripheral distribution
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4. FS222 surrogate mAb² in vitro activity replicates that 
of FS222 mAb² and leads to significant in vivo survival 
benefit, superior to combination/monotherapy
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Figure2. A FS222activity in a CD8+Tcell activationassaywith varyingmixedpopulationsof HEKsthat arepositiveor negativefor
PD-L1. B FS222activity in MLR(EC50 0.07 nM) againstmonospecificcomponententities that makeup the completemAb²either
aloneor in combination.
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2. FS222 is superior to combinations in human T cell 
activation assays, with CD137-activity dependent on 
binding to PD-L1

Figure3. A Pharmacokineticprolife of FS222 in
cynomolgusmonkeyhasahalf-life of ~6 days. (SD
= single dose) B Changesin clinical chemistry
parameters relating to liver function of
cynomolgusmonkeyin FS222repeatdosephase.
No changeoutsideof normal parameters(lower
and upper limit columns)was observed. C - F
Kineticchangesafter 4x weeklyrepeateddoseof
FS222 in cynomolgusmonkey C frequency of
peripheralCD4+ centralmemorycellsexpressing
Ki67 andD NKcellsexpressingKi67. EFrequency
of peripheral CD8+ central memory cells
expressingKi67 and F profile of serum soluble
PD-L1.

PD-1/L1 axisblockadeshowsdurableresponsesandextendedoverallsurvivalacrosscancertypesin a
subsetof patients. TumourNecrosisFactorReceptor(TNFR)superfamilyactivationis alsobeingtested
clinically to improve patient responses. Current interventions using therapeutic CD137 (4-1BB)
agoniststo activate T cells are restricted by severe dose limiting toxicities and poor efficacy as
monotherapies. The generationof a bispecificagonist of CD137 dependent on PD-L1 crosslinking
createsa greatertherapeuticwindowwith improvedsafetyandefficacy.

Here,we showhow a novel tetravalentbispecificantibodyόƳ!ōчϰύbindsto both CD137 and PD-L1,
inducespotent in vitro T cell activity in a PD-L1-dependentmannerand resultsin significanttumour
control across two syngeneic tumour models without toxicity. Intra-tumoural and peripheral
pharmacodynamicchangesimplicate an increase in the proliferative CD8+ T cell responseas a
mechanismof action.
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3. FS222 mAb² has a dose proportional PK profile 
and elicits immune activation with no liver toxicity in 
a preliminary toxicity study in cynomolgus monkey
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Figure 5. A Kaplan-Meier of dose-range finding
study in CT26 of FS222 surrogatemAb² in the
range0.1 to 10mg/kg. B Increaseddoseof FS222
surrogate mAb² is correlated with increased
survival. C Pharmacodynamicchangesobserved
in the tumour and the periphery for CT26
tumour-bearing mice upon treatment with a
single dose (10mg/kg or 1mg/kg) of FS222
surrogatemAb².
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