CBP-201, a novel and differentiated IL-4Ra targeting antibody being
evaluated in Th2 inflammatory diseases
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I n t rod u ct I o n CBP-201 is specific for human IL-4Ra CBP-201 inhibits cytokine-induced B cell activation
/ \ Cross-species ELISA revealed that CBP-201 bound to human siL-4Ra with a K, of 106 pM, but did not TOt.Ol serum Igk are elevated in patients with AD. B cells play an importont role in qllergic diseases,
Atopic dermatitis (AD) lesional skin is characterized by cross react with monkey or mouse IL-4Ra (Flg 2) owing to secretion of IgE. Moreover, IL-13 promotes IgE synthesis in IL-4Ra-expressing B cells.®
ﬁ\_/jrgﬁzrﬁf%?n ofinflammatory Th2 cytokines, including . - ] Incubation with CBP-201 resulted in concentration-dependent inhibition of IL-4-induced upregulcmon
| Fig 2: CBP-201 binding to human IL-4Rq, compared with monkey and mouse IL-4Ro. of CD23 and IL-13-mediated MHCII expression in splenocytes isolated from B-hiL4/hIL4RA mice (Fig. 6).
Pharmacological evidence clearly demonstrates that The magnitude of CBP-201 response was similar to dupilumalb-treated splenocytes.
binding of IL-4 and IL-13 to their cognate receptors 1.5
(Fig. 1) significantly contributes to AD pathogenesis2? ' Fig 6: Inhibition of cytokine-induced B cell activation by CBP-201vs dupilumab and isotype
control
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CBP-201is a novel IgG4 targeting IL-4Ra (Fig.1). 5 < Monkey sIL-4Ra n n * *
W In a Phase 2b trial (WWO0O01, NCT04444752), all dose Y 9 = 5000- * = 4000- I__ [
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Fig 1: IL-4 and IL-13 cytokines contribute to atopic e desarintion of T - S 2000- S
dermatitis pathogenesis; CBP-201 inhibits the Here, we report the first description of the _ = =
signaling pzthwqu immunological profile of CBP-201 from our in-house 10-* 10° 101 102 10° 10¢ _g 1000+ .g
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to dupilumalb. EOTQQ g0 9Q g0 Q09 EOTQQ g0 9Q g0 Q09
'. Met hOd s Data presented are mean + standard error. "é I~ "E © 2 "é © 2 "é I~ "E © 2 "é © 2
D> pMdg/mL S ppg/mL S ug/mL > pMdg/mL S pupg/mL S uyg/mL
Binding affinity to IL-4Ra N— o . N D T g uees vpreautton
One of two surface plasmon resonance protocols was used. Protocol A: Anti-histidine antibody CBP-201 inhibits cytoklne-lnduced Intracellular SIan"ng " " o
;V;S irng?”izng)OVt‘tg’f? Senfor chip, ‘LGC!]ithi”PQ F;istid/iréeAto?gﬁd SOM?'%EE)')L‘ARGFO CGFE;E’L['IreC;:BP_ IL-4 and IL-13, when engaged with their cognate receptors, trigger intracellular activation of the Janis
Oor aupliumapo at different concentrations. Frotocol b Anti—=HAuman C) Was Immaooliize kinase (JAK)-signal transducer and activator of transcription 6 (STAT6) pathway?® (Fig. 1). . og o . .
onto seF;\sor chip, then CBP-201 or dupilumab was captured. slL4Ra V\?CIS analyzed at different (AK)-sig P ( )P v (Fig. 1) CBP-201 inhibits eXperlmentally induced Th2 Clllergy
concentrations. The data were acquired with the Biacore 8K (GE). In the HEK Blue reporter cell assay, CBP-201 demonstrated concentration-dependent inhibition in da mouse model
of STAT6 activation, with numerically more potent IC_, when compared head-to-head with
IL-4R« epitope mqpping dupilumab (Fig. 3). Repeated OVA stimulation and recall challenge of double humanized (hiL-4/hIL-4RA) mice results
: . . : : : : : : : in a model characterized by inflammatory cell infiltration, IgE release, and Th2 cytokine secretion.®
Site-specific mutations and alanine scanning mutations were incorporated into slL-4Ra to identify
epitopes that bind to CBP-201 or dupilumab antibodies. ELISA was used to evaluate the binding Fig 3: Inhibition of cytokine-induced intracellular STAT6 signaling by CBP-201vs dupilumab Subcutaneous administration of CBP-201 during the OVA recall phase dose-dependently
activity of CBP-201 or dupilumab to the siL-4Ra mutants using a Flex Station 3 (Molecular Devices) inhibited immune cell tissue infiltration and significantly reduced the generation of circulating

and half maximal effective concentration (EC, ) calculated (GraphPad Prism). IL-4 stimulated

IL-13 stimulated antigen-specific IgE (Fig. 7).

Binding to human IL-4Ra vs monkey and mouse IL-4R« 8 1.0- g 1.0- o e o e dubilumab
The binding of CBP-201 to human, monkey, and mouse IL.-4Ra was evaluated by ELISA. Soluble IL- 8 0.8- CBP-201 8 0.8- CBP-201 alr?d .is:t)ll;elzg:trz)l(pe"men dafly induce afiergy by Vs dupriuma
4Ra protem; were coated pnto the plates and a CBP-201 concentration range evoluotgd. Data were = (IC50 = 7.04) = (IC50 = 6.56) OVA sensitization OVA recall
acquired with the Flex Station 3 (Molecular Devices) and EC, calculated (GraphPad Prism). 2 0.6- 2 0.6-
"§ . Dupilumab "§ ___ Dupilumab ‘ ‘ ‘ $ I I I 1
Cytokine-induced intracellular signaling g 0.4- 7 (ICso = 9.94) g 0.4- " (IC50 =9.72) Experimental schema: . 4 00 21 22 25 24 25 76
Human embryonic kidney (HEK) Blue™ IL-4/IL-13 cells containing a STAT6 reporter gene (Invivogen) © 0.2- © (.2- B-hIL4/hIL4R mice
were stimulated with 0.5 ng/mL IL-4 or 2.5 ng/mL IL-13, either alone or in the presence of CBP-201 or 'E 'E 1 1 1
dupilumab. Per the manufacturer’s instructions, STAT6 activation was quantified via secreted alkaline 5 0.0 % 0.0 Drug treatment Readouts
phosphatase hydrolysis of QUANTI-Blue™ substrate colorimetric change. 10-2 10 -1 10° 101 02 103 10-2 10 -1 10° 101 02 103
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TF-1 human erythroid leukemia cells (ATCC) proliferate following IL-4 (0.5 ng/mL) or IL.-13 (5 ng/mL) 1.5- e 55 -
stimulation. Proliferation was quantified after 72 hours using a cell counting kit-8 (CCK-8, Beyotime) " pn S 250- :m
as per the manufacturer’s instructions. § 2 375
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IL-4 and IL-13 are growth factors for the TF-1 cell line. = C 5 -
Primary human peripheral blood mononuclear cells (PBMCs) were stimulated with IL.-4 (2 ng/mL, £ 05- S £ 40-
Sino Biological) or IL-13 (1 ng/mlL, Sino Biological). CBP-201 or dupilumalb were added to the culture for Incubation with CBP-201 inhibited cytokine-induced TF-1 cell proliferation in a concentration- . —1 ° N
72 hours and supernatants collected. Human thymus and activation regulated chemokine (TARC) dependent manner, with numerically more potent IC,, when compared head-to-head with - [=) 20-
concentrations were quantified by ELISA (Abca g as per the manufacturer’s instructions. Data were dupilumab (Fig. 4), consistent with findings from the STAT6 activation assay (Fig. 3). 0.0 : i_ﬁ_,_ 0-
acquired with the Flex Station 3 (Molecular Devices) and half maximal inhibitory concentration (ICSO) g (‘5 22292 EY D200
calculated (GraphPad Prism). Fig 4: Inhibition of cytokine-induced TF-1 cell proliferation by CBP-201vs dupilumab S 2555 £33 55
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Cytokine-induced B cell activation IL-4 stimulated IL-13 stimulated I2RE 8 2 &3
Splenocytes, isolated from B-hiL4/hIL4RA mice, were incubated with different concentrations of CBP- a CBP-201 S CcBP-201
201, dupilumab, or human IgG4-kappa isotype control (higG4) in the presence of 50 pM human -
IL-4 or 50 nM human IL-13. After 72 hours, B cell activation was analyzed by flow cytometry using CBP-201 Treatment Treatment
CD23 or MHCII as activation markers. Data were acquired with NxT software (Invitrogen) and mean (ICso = 9.68)
50 . Data presented are mean + standard error. ANOVA: ***p<0.0001.

fluorescence intensity (MFI) analyzed (GraphPad Prism). __ Dupilumab
upiluma

Ovalbumin-induced Th2 allergy mouse model 7 (ICsp = 12.04)

Double humanized IL-4/IL-4RA (hiL-4/hIL-4RA) mice (Biocytogen) express human IL-4 and IL-4RA,
replacing their murine counterparts. The mice were sensitized with repeated intraperitoneadl |nJect|ons
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of ovalbumin (OVA). CBP-201 or dupilumalb was administered on days 20 and 23. On days 21-25, mice 0.0 — 0.0 — = =
were stimulated by inhaling atomized OVA, triggering a Th2-driven recall response. At termination, 102 10 10° 10" 102 10 102 10 100 10" 102 10 Isc u ss I o n
alveolar lavage fluid was collected for flow cytometry and serum analyzed for OVA-specific IgE. Antibody [ng/mL] Antibody [ng/mL]

Data presented are mean * standard error. ICso units are ng/mlL.

'. Res u Its B.| =g Biﬂding Activity @ This is the first description of the immunological profile of CBP-201, a novel
MIiEeIieln : - IgG4, which demonstrates improved target engagement properties and
code e e . . greater inhibition of Th2-driven inflammmation compared with dupilumalb.
CBP-201 binds with high affinity to No mutation [NMINIEE  CBP-201 inhibits cytokine-induced TARC release

@ CBP-201 engages with distinct epitopes and binds with higher affinity to the
IL-4Ra target than dupilumab.

A TARC, also known as CCLI7, recruits Th2 cells to inflammatory sites and is a clinically validated

serum biomarker of AD clinical activity.®

Healthy donor PBMCs, when activated in vitro with either IL.-4 or IL-13, release TARC into the @D CcBP-201 inhi.bits ||_.—4/.|L—13—depender.1t activation of the JAK-STAT pathway
culture supernatant. Incubation with CBP-201 resulted in concentration-dependent inhibition and cell proliferation in a concentration-dependent manner.

of TARC release (Fig. ).
(Fig. ©) @D 1L-4/1L-13-mediated release of TARC, an inflammatory Th2 chemokine, is
downregulated in the presence of CBP-20I.

IL-4Ra via a distinct epitope

CBP-201 demonstrated higher affinity for human IL-4Ra (20.7
oM) than dupilumab (45.8 pM; Table 1A).

IN human IL-4Ra, mutation of amino acid residues that are
crucial for IL-4 binding® had little effect on the affinity for
dupilumab; however, the same mutations (A, C, D, E, L, M, O)

completely abolished binding of CBP-201 (Table 1B). Fig 5: Inhibition of cytokine-induced TARC release from primary human PBMCs by CBP-201
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Table 1: CBP-201 and dupilumab (A) binding affinity for IL-4Ra IL-4 stimulated IL-13 stimulated - .CI?IP—ZOI effeCtlve(;y Inhlbltg IL_.4/IL_]3_mduced Immune cell activation, tissue
and (B) binding activity to IL-4Ra 1.6- 1.6- Inflammation ana Igk production.
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