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Objective

Interleukin (IL)-23 is implicated in the pathogenesis of inflammatory bowel disease (IBD), 
and myeloid cells that express Fcγ receptor (FcγR) I (CD64) have been identified as the 
primary cellular source of IL-23 in inflamed IBD gut tissue1,2

Guselkumab (GUS), risankizumab (RZB), and mirikizumab (MIRI) are monoclonal antibodies (mAbs) 
specifically directed against the IL-23p19 subunit (illustration to the right)

 — GUS is a fully human immunoglobulin (Ig) G1 mAb with a native Fc region3

 — RZB is a humanized IgG1 mAb with leucine to alanine substitutions at positions 234 and  
235 (LALA) in the Fc region that diminish binding to FcγRs4

 — MIRI is a humanized IgG4 mAb with a phenylalanine to alanine substitution at position  
234 and a leucine to alanine substitution at position 235 (FALA) in the Fc region that 
diminish binding to FcγRs5,6

GUS, RZB, and MIRI have shown efficacy in the treatment of IBD3,4,7-9; however, potential 
differences may exist in the therapeutic profiles of GUS, RZB, and MIRI

Here, we evaluated CD64 and IL-23 expression in IBD patient gut biopsies; the binding of GUS, RZB, and MIRI to CD64;  
and the functional consequences of CD64 binding by IL-23p19 subunit mAbs in in vitro assays

Bulk Transcriptomic Analyses
 ● IBD RNA sequencing (RNAseq) data were obtained from GSE19367710

 ● Read counts from rectal biopsies of patients with Crohn’s disease (CD), patients with 
ulcerative colitis (UC), and non-IBD controls were analyzed

 ● Data were converted to log2 counts per million (CPM), with the edgeR package 
(Bioconductor) used for plotting and statistical analysis11

Single-cell Transcriptomic Analyses
 ● Single-cell transcriptome data were obtained from previous literature that 

investigated CD (GSE134809)12 
 ● SCANPY, a large-scale, single-cell gene-expression data-analysis tool, was used for 

single-cell analyses and visualization13

 ● Raw counts for each gene were normalized to the total counts per cell followed by  
log transformation to represent gene-expression levels

mAb Binding Affinity for IL-23: Kinetic Exclusion Assay (KinExA)
 ● Serial dilutions of recombinant human IL-23 (rhIL-23) were prepared in the presence  

of a constant concentration of mAbs. Assays were performed using 4 different  
mAb concentrations 

 ● Titrations of mAb–IL-23 complexes were incubated at room temperature (~22°C) to 
reach binding equilibrium 

 ● A KinExA 3200 or 4000 instrument measured the amount of free mAb in the 
reaction. Data were fit with a 1:1 binding model using KinExA Pro software 

mAb Binding to CD64: Homogeneous Time-resolved Fluorescence 
(HTRF) Assay 

 ● The binding of GUS, RZB, and MIRI to CD64 was assessed using an HTRF assay 
(PerkinElmer, Cisbio) with cells expressing recombinant CD64 

 ● GUS, RZB, MIRI, and human IgG1 isotope control (hIgG1 IC) were assessed for their 
ability to bind to CD64 by competing with a control D2-labeled IgG antibody that 
induces an HTRF signal when bound to CD64-expressing cells 

mAb Potency for Inhibition of IL-23 Signaling in Human Peripheral 
Blood Mononuclear Cells (PBMCs)

 ● STAT3 is a signal transducer and activator of transcription involved in IL-23 receptor 
proximal signaling

 ● Human PBMCs were expanded with a CD3-activating antibody in medium that was 
supplemented with IL-1β for 4 days 

 ● PBMCs were stimulated for 30 minutes with 5 ng/mL rhIL-23 heterodimer in the 
presence or absence of GUS, RZB, MIRI, or hIgG1 IC

 ● PBMCs were lysed for measurement of phosphorylated STAT3 (pSTAT3) using a 
Meso Scale Discovery assay

IL-23 Receptor Bioassay
 ● IL-23 bioassay cells (Promega) are engineered to express the IL-23 receptor and 

a luciferase reporter gene under a STAT3-inducible promoter, connecting IL-23 
receptor signaling to a luminescent signal

 ● THP-1 is a human monocyte cell line with constitutive expression of CD64. Like 
primary human monocytes, CD64 can be upregulated following priming with 
interferon γ (IFNγ), and IL-23 is produced following stimulation with R848

 — Conditioned medium containing native IL-23 was obtained from THP-1 cells that 
were primed with IFNγ and then stimulated with R848 for 18 hours

 ● To test the potency of IL-23p19 mAbs against endogenously secreted IL-23 in 
conditioned medium, GUS, RZB, MIRI, and hIgG1 IC were pre-incubated with the 
conditioned medium for 1 hour and then added to IL-23 bioassay cells. At 5 hours, 
IL-23 signaling was assessed by the addition of Bio-Glo™ luciferase substrate 
(Promega) and the measurement of luminescent signal (relative light units [RLU])

 ● To test the potency of IL-23p19 mAbs against endogenous IL-23 that is secreted 
locally by CD64 cells, a co-culture of IL-23 bioassay cells and IFNγ-primed THP-1 cells 
was stimulated with R848 for 16 hours in the presence or absence of GUS, RZB, MIRI, 
or hIgG1 IC, and luminescent signal was measured as previously described
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Key Takeaways
Our transcriptomic analysis supports previous observations that CD64+ 
myeloid cells are a key source of IL-23 production in inflamed IBD gut tissue

GUS binds to CD64, while RZB and MIRI do not bind to CD64 by virtue of 
their mutated Fc regions

GUS, RZB, and MIRI bind the IL-23p19 subunit and neutralize IL-23 with similar 
high potency when IL-23 is exogenously added to IL-23–responsive cells

GUS displays enhanced potency for the neutralization of IL-23 signaling in 
a co-culture of IL-23–producing CD64+ myeloid cells with IL-23–responsive 
cells compared to RZB and MIRI

These in vitro data support a hypothesis for optimal localization of GUS in 
inflamed tissues where CD64+ IL-23–producing myeloid cells are increased 
and in proximity to IL-23–responsive lymphoid cells, which may contribute 
to the maintenance of clinical response and therapeutic differences within 
the IL-23p19 subunit inhibitor class

 — Additional clinical studies will be  
required to determine how these  
in vitro observations translate to  
clinically meaningful differences for 
patients with IL-23–mediated diseases
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Figure 1. FCGR1A (CD64), IL23A (IL-23p19), and IL12B (IL-23p40) expression from bulk 
transcriptomic datasets of rectal biopsies from patients with CD, patients with UC, and 
non-IBD controls
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All comparisons were evaluated with a 2-sample t test (**P <0.01; ****P <0.0001).

Figure 2. FCGR1A (CD64) and IL23A (IL-23p19) expression from single-cell RNAseq datasets 
of ileum biopsies from patients with CD (n = 9)
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Dot plots indicate mean expression level and the fraction of cells expressing IL23A and FCGR1A across various cell types. Cell types are listed to the left of the dot plots; the number of cells of each 
type in the data used for these analyses is shown on the right. The bar graph shows the percentage of cells in the myeloid population from involved and uninvolved tissues in CD ileum.
Inf. mac, inflammatory macrophage; DC, dendritic cell; pDC, plasmacytoid dendritic cell; moDC, monocyte-derived dendritic cell; mac, macrophage.

GUS, RZB, and MIRI displayed similar single-digit picomolar binding 
affinity for IL-23 (Figure 3)

Figure 3. Binding kinetics and affinity of IL-23p19 subunit mAbs for IL-23 via KinExA 
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GUS binds to CD64, while no binding was observed for RZB or  
MIRI (Figure 4)

Figure 4. Evaluation of mAb binding to CD64 by HTRF assay  
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Data are representative of n ≥3 experiments.

GUS, RZB, and MIRI demonstrated comparable potency for inhibition 
of signaling induced by rhIL-23 in human PBMCs (Figure 5)

Figure 5. Potency for inhibition of rhIL-23 in PBMCs by pSTAT3 assay  
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GUS, RZB, and MIRI demonstrated comparable potency for inhibition 
of signaling with native IL-23 in IL-23 bioassay cells (Figure 6)

Figure 6. Potency for inhibition of exogenous native IL-23 signaling in bioassay cells
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Plotted data are representative of 3 independent experiments. 

GUS displayed enhanced potency compared with RZB and MIRI for 
neutralization of IL-23 signaling in a co-culture of IL-23–producing 
CD64+ myeloid cells with IL-23–responsive cells (Figure 7)

Figure 7. Potency for inhibition of IL-23 produced locally by CD64+ monocytes
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Expression of FCGR1A (CD64), IL23A (IL-23p19), and IL12B (IL-23p40) was significantly increased in inflamed versus non-inflamed IBD gut biopsies (Figure 1),  
and IL23A-expressing myeloid cells co-express FCGR1A and are increased in involved tissue (Figure 2)
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