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Supplementary Video 1 │ Live cell imaging of PD-L1 internalization 
Time course of PD-L1 internalization mediated by INCB086550. CHO PD-L1 cells were stained 
with fluorophore-conjugated anti–PD-L1 clone 28-8 for 1 h. INCB086550 was then added at a 
concentration of 1 µM and surface PD-L1 was monitored over a 12-hour period. 
 

Supplementary Fig. 1 │ Dimerization and internalization of PD-L1. 

INCB086550-binding sites overlap with binding sites of atezolizumab (a) and durvalumab (b) 
on PD-L1. Antibodies were immobilized on CM5 chip and binding of PD-L1 at 0.1, 0.3, 0.9, 
2.7 and 8.1 nM was analyzed using surface plasmon resonance (SPR) in the absence (left 
sensorgram) and presence of 1 µM INCB086550 (right sensorgram). Data were fit to 1:1 
binding model. c, Isothermal titration calorimetry (ITC) to determine the binding affinity 
between INCB086550 and PD-L1. Baseline corrected raw ITC data are presented on top and 
the integrated peak areas are shown below. Data were fitted using the independent binding 
model (NanoAnalyze software, TA Instruments, New Castle, DE) to calculate binding and 
thermodynamic parameters: Kd = 34 nM; stoichiometric binding n = 0.6; enthalpy (ΔH) = –
72.01 kJ mol−1; entropy (–TΔS) = –98.74 kJ mol−1; and Gibbs energy (ΔG) = –170.75 KJ mol−1. 
d, Cross-linking on the cell surface of HCC827 lung adenocarcinoma cell line, 15 min after 
treatment. HCC827 cells were treated with DMSO, peptide 71 or INCB086550, both at 230 
nM, for 15 min. Surface proteins were cross-linked with 5 mM sulfo-EGS, which cannot 
permeate the cell membrane. Proteins were isolated and prepared for electrophoresis without 
reducing agent and analyzed by Western blot. Cells treated with INCB086550 had dramatically 
more dimers on the surface, as shown by the 80–90 kD band, as compared with the DMSO- and 
macrocyclic peptide–treated cells. e, (Left) CHO PD-L1 cells were incubated with 800 nM of 
INCB086550 (blue) or left untreated (grey) on ice for 30 min followed by staining with anti–
PD-L1 clone MIH1 or isotype control. (Right) Similar to the panel on the left, but staining was 
performed with anti–PD-L1 clone 28-8. f, CHO PD-L1 cells (Promega) were treated with 
various concentrations of INCB086550 and 10 nM of atezolizumab for 24 h before 
biotinylation and isolation of cell surface proteins. PD-L1 levels were evaluated by Western 
blot. Na+/K+ ATPase was used as a loading control for membrane fraction. g, Reduction of total 
PD-L1 protein in cells expressing high levels after compound treatment. CHO PD-L1 cells were 
incubated with 0.2 or 1 µM of INCB086550 or inactive control for indicated time and total 
levels of PD-L1 were determined by Western blot. 
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Supplementary Fig. 1  
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Supplementary Fig. 2 │ Impaired growth of MDA-MB-231 PD-L1 KO cells in CD34+ 
humanized mice. 

Three million MDA-MB-231 or MDA-MB-231 PD-L1 KO cells were inoculated in female 
CD34+ humanized mice on the same day. Tumor growth was measured twice per week. 

 

 

 

 

Supplementary Fig. 3 │ Gene expression changes in MDA-MB-231 tumors after 
INCB086550 treatment. 

The figures indicate the individual changes illustrated in the heat map shown in Fig. 4h. MDA-
MB-231 xenograft-engrafted humanized NSG mice were orally administered INCB086550 at 
20 mg/kg BID for 31 days. Tumors from mice engrafted with CD34+ stem cells from one donor 
were collected at the end of the study and subjected to RNA sequencing analysis. 
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Supplementary Fig. 3 
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Supplementary Fig. 3 (continued) 
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Supplementary Fig. 3 (continued) 
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